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Plantze nove Japonice et Koreane IV. 


Auctore 


Takenoshin Nakai. 


110) Elscholtzia minina, NAKAr. 

E. cristata TaKEDA et Nakai in Tokyo Bot. Mag. XXIII. 
p..52. Naxar FI. Kor. II. p. 146. p.p. 

Annua. Radix fibrosa. Caulis usque 5cm, vulgo 2-3 cm 
altus simplex vy. ramosus ciliatus. Folia minima ovata crenato- 
dentata, 3 mm longa, supra ciliata, infra glanduloso-punctulata, 
petiolis 1-2 mm longis. Inflorescentia spicata ad apicem rami 
terminalis 2-13 mm longa. Bractez ovate imbricate cum acu- 
mine spinescente. Calyx 1mm longus, dentibus minimis. Petala 
2mm longa barbata. Styli leviter exerti.i—Specimina testa 73. 

Hab. Quelpzrt. monte Hallaisan VIII. 1905 (S. Icuikawa) 
ibidem X, 1907 (TAouET n. 244) in terris denudatis montis 
Hallaisan, X. 1906. (Faure n. 822). in arenosis Hallaisan 1700 
m. IX. 1908 (TagueEr n. 1194). 


111) Mosla Hadai,* Naxat. 
A proxima speciei M. japonica sequenti modo distinguenda. 


Cotyledon basi truncatus. Folia caulina 
ovato-lanceolata v. oblongo-ovata. Caulis et 
M. japonica | folia cum Thymol. Petala usque 5 mm longa. 
Calyx fructifer usque 5mm longus. Semen 
diametro 1 mm atrofuscum. 


*Rediisse post Japono-Sarmaticum Bellum anno 1905 ex Manshuria, Colonelus 
MAsuKicuI HADA in summum colli Ishinohéden, illustris loci provincise Harima iens, 
detexit hane plantam hic illue sponte crescentem. Considerayit hanc Mosla japonica 
esse, exqua pretiosa aroma Thymol impetrabilis est. Multas coluit, quibusque Thymol 
detrahere tentavit. Sed ad suam desperationem oleum Carvacrol pro ea detractum est, 
Duos annos antea Moslam japonicam veram in campis Narashino legit et invenit neque 
foliorum neque florum formam quacum plante prescedentis consentire. Poposcit me 
per Doctorem K. SHrBATA eam longe investigare et supra est efiectum. 
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Cotyledon basicordatus. Folia caulina ovata 
v.rotundato-ovata. Caulis et folia cum Carva- 
M. Hadai crol. Petala usque 7mm longa. Calyx fructi- 
fer usque 7mm longus. Semen diametro 1.5 


mm pallide fuscum. 


Cotyledon 2.5 mm longus 3.5mm latus, apice fere rotundatus, 
basi cordatus. Caulis usque 3 pedales ramosus patenti-hirsutus. 
Ramus divaricato-ascendens. Folia caulina distincte petiolata 
oblongo-ovata, ovata v. late-ovata, secus venas hirtellus, utrinque 
pellucido-punctulata. Spica elongata. Bracteae ovate v. late- 
ovate cuspidatee flores vulgo superantes, ita flores axillares esse 
videntur. Flores brevipedicellati. Calyx florifer usque 4mm 
longus, dentibus supremis brevissimis, ceteris subequilongis hir- 
tellis. Petala albida plus minus violascentia usque 7mm longa, 
labio inferiore laterali elliptico margine crenato. Stamina 2, 
antheris apertis ellipticis. Calyx fructifer usque 7cm longus 
hirtellus atropurpurascens. Semen reticulatum 1.5 mm longum 
griseo-fuscum. 

Nom. Jap. O-yama-shiso. 

Hab. in Nippon occid.: Ishinohoden in prov. Harima (M. 
Hapa.) 


112) Scutellaria insignis, NaKai. 

Rhizoma tenue longe repens. Caulis distans simplex usque 
40cm fere glaber, secus angulos pilosus. Folia supra sparsissime 
ciliata subtus glabra grosse crenatoque dentata, media maxima 
elliptica v. ovato-elliptica usque 10cm longa 4.3cm lata crenato 
v. argute dentata, superiora lanceolata v. ovato-lanceolata 
acuminata. Racemus terminalis simplex oliganthus. Bractez 
lineari-lanceolatez v. lanceolate 5-10 mm longe. Flores erecti. 
Bracteee floriferee 3.6mm longe ore truncate pilose. Flores 
pallide caerulei 3.5 cm longi. Corolle tubus ad basin pilosus. 
Stamina longiora leviter exerta, antheris ciliatis. Calyx fructi- 
fer 7 mm longus. 

Hab. in Korea media: in umbrosis silvarum Koang-nyong 
q. VII. 191200. Morin. 194. 221) Ve 1 の (1 NAS 
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113) Physalis repens. Naxat. 

Affinis P. minimez, sed exqua caule repente statim distingu- 
enda. Habitus caulis Salpichroa rhomboidea in mentam vocat. 
Caulis repens ramosissimus glaberrimus. Folia alterna glaber- 
rima ovato-acuminata basi acuta v. rotundata, petiolis 10-27 
mm longis. Flores axillares penduli. Pedunculi floriferi 4mm 
longi pilosi. Calyx campanulatus 5 dentatus, secus venas pilosus. 
Corolla ochroleuca 3mm longa. Calyx fructifer inflatus ovatus 
18 mm longus 13mm latus 5 nervis reticulatus, pedunculo 1 cm 
longo. 

Hab. in Quelpert : in agris Hongno. 25 IX. 1908 (TAouEr 
fae L505) 


114) Pedicularis atro-purpurea, NAKAar. (Verticillatee—Verti- 
cillatz). 

Radix perennis incrassata. Caulis 2cm altus. Folia oppo- 
sita, radicalia et caulina conformia, petiolis laminas superantibus, 
lamina pinnatifida, lacinis serratis. Folia caulina opposita. 
Flores glaberrimi, pedicellis 6 mm longis. Calycis tubus 6 mm 
longus, lobis oblanceolatis 3-4 mm longis apice dentatis. Coro- 
lla atropurpurea. Labium superiore arcuatum cassidatum 
erostrum. Filamenta glabra. 

Hab. in Korea sept.: in summo montis Waigalbon. 2200 m. 
2 194. (1. Naat). 


115) Veronica ovata, NaxKat. 

Caulis 9 cm altus teres ad apicem adpresse-pubescens. Folia 
opposita utrinque pilosa, petiolis 1-2cm longis margine barbatis, 
late-ovata subeequaliter serrata, serratulis ovatis mucronatis. 
Racemus basi ramosus spicatus. Flores densi. Pedicelli calyce 
zequilongi. Sepala lanceolata 1.5mm longa. Corolla violacea 
4.mm longa, lobis late-ellipticis. Stamina corollam duplo supe- 
rantia. Antherz ovate. 

Hab. in Quelpert. 1912 (TAoUET). 


116) Veronica rotunda, NaKat. 
Caulis 36cm altus toto adpresse ciliolatus. Folia opposita 


4 THE BOTANICAL MAGAZINE. [Vol. XXTX. No. 387. 


rotundata v. elliptico-rotundata sessilia apice obtusa v. acutius- 
cula glabra secus venas adpressissime pilosa. Racemus terminalis 
spicatus. Bracteee 2-3mm longe lineares. Pedicelli pilosi. 
Sepala lanceolata 2mm longa. Corolla 5.56 mm longa violacea, 
lobis ovatis. Stamina corolla SN superantia. Styli stami- 
nibus equilongi. 

Hab. in herbidis Quelpert. X. 1906. (FAoRrg n. 780). 


117) Veronica villosula, NaKat. 

Affinis V. angustifoliz, differt exqua foliis brevioribus villo- 
sulis, caule velutino. 

Caulis simplex erectus velutinus teres. Folia proxime dis- 
posita oblanceolata acuminata, infra medium integra, ad apicem 
argute-serrata sessilia utrinque villosula, inferiora opposita, 
superiora alterna 30mm longa 7mm lata. Racemus spicatus 
simplex elongatus. Pedicelli villosuli. Sepala lanceolata 2 mm 
longa subglabra. Corolla violacea 5 mm longa, lobis ovatis v. 
oblongo-ovatis obtusis. Stamina corollam superantia. Fructus 
2.5 mm longus. 

Hab. in Quelpert: in herbidis (FAuRIE n. 928, T. Mort n. 
123) in monte Hallaisan 1500 m. 14. VIII. 1912 (T. IsHipoya 
n. 36). 


118) Plantago alata, NAkAr, 

Affinis PI. Mohnike1, Mig. 

Tota glaberrima, Radix fibrosa a columna rhizomatis 
evoluta. Folia late-lanceolata v. ovata obscure remoteque 
dentata, ad petiolem alato-decurrentia. Petioli basi alati dila- 
tati, foliis 2-3 plo longiores. Spica elongata folia fere triplo 
superantia densa. Bractee ovate lanceolate 1.5mm longe. 
Pedicelli breves 0.5-0.8 mm longi. Utriculi ovati calycem 1.5 
mm superantes. 

Hab. in Quelpzert: in monte Hallaisan 1800m. 19. V. 1913 
(T. NaKat). 


119) Galium pusillum, Naxat. 
Habitu Gali veri, omnibus partibus diminuti. 


ee 
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Czespitosus 10-20 cm. Folia angusta octana glabra revoluta 
6-8 mm longa, ramorum hexana v. quarterna 3-5 mm longa. 
Flores lutei minuti. Pedicelli 2mm longi. Ovarium glabrum. 
Corolla diametro 2mm, lobis ovato-acuminatis, Stamina 1mm 
longa, antheris filamentis zquantibus. Styli distincte bifidi levi, 
Stigma punctatum. 

Hab. in Quelpzrt: secus aquas crateris in summo montis 
Hallaisan, VIII. 1911(T. Morrn. 112.137). in herbidis Hallaisan 
2000 m. VII. 1907 (Faurre n. 1861) in herbidis Hallaisan 1500 
m. VIII. 1908 (TAougrT n. 921) 1700 m. VIII. 1911 (Taguer 
n. 5747). 


120) Diervilla* brevicalycina, NAKAr. 

D. Horida (non S. et Z.), Pattie, Consp. FI. Kor. I. p. 105. p.p. 
Nakai FI. Kor. I. p. 291. p.p. 

Proxima ad D. florida, sed calyce duplo breviora, lacinis 
angustis exqua differt. 

Frutex a basi ceespitosus. Ramus glaber sed inter folia secus 
eaulis longitudinem pubescentia. Folia subsessilia ovata v. 
obovata v. late-elliptica supra fere glabra subtus secus venas 
HHoccosa, margine serrulata. Flores glomerati brevipedicellati. 
Ovarium glabrum 8-9 mm longum. Calyx 5-6.5 mm longum 
fere glaber infra medium fissus, lobis lineari-lanceolatis v. lan- 
ceolato-linearibus. Corolla rosea 3-3.5 cm longa, basi anguste- 
tubularis, subito a media inflata, lobis ovatis homomorphis 


* Adsunt insuper D. florida, の. floribunda et D. brevicalycina sequens species et 
Yarietas in Korea. ; 

1) Diervilla precox, Lemorne in Gartenfl. XLVI. (1897) p. 393. t. 1441. Scu- 
Nprp. Illus. Handb. II. p. 348. fig. 471. a-e. 

D. florida (non S. et Z.) Kom. Fl. Mansh. II. p. 530. p.p. NAKEAr Fl. Kor. IT. 
p- 497. p.p. 

Hab. in Korea sept.: ostium fluvii Tumingan 10. V. 1897. (V. KomAroy. n. 1469) 
monte Musanryong. 21. VI. 1909 (T. Nakai) in montibus Ouensan 7. VI. 1907 (T. 
TN AAT). 

Heee species e Japonia in Europam introducta fuisse dicitur, sed in Japonia adhuc 
nostris ignota. 

2) Diervilla florida, S. et Z. var. candida, Epsrp. in Encycl. Amer. Hort. I. 
p. 483. 

Hab. in Quelpaert : in silvis Yangkeuni 700 m. 18. V. 1908 (Taquer n. 909). 
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obtusis. Filamenta glabra, antheris linearibus. Styli glabri. 
Stigma hemisphericum papillosum. 

Hab. in Korea media preecipue circa Seoul: monte Namsan 
28. VII. 1902 f.(T. Ucutyama), ibidem 5. V. 1912 (T. MoRr mn. 
113) prope Taptong 20. V. 1895 (Sonrac). 


121) Lonicera hypoleuca, NAKAr. 

Affinis L. Maximowizii, sed differt exqua foliis angustioribus 
glabris, subtus glaucinis, floribus minoribus. Cum L. nigra 
habitu congruit, sed ovario connato ab initio differt, 

Frutex ramosissimus 1m. 50 altus. Ramus griseo-fuscus 
glaber. Folia breviter petiolata lanceolata 12-32mm longa, 
venis secundariis utrinque 10, infra glaucina, Flores axillares. 
Pedicelli glabri graciles 10-12 mm longi. Bractee 2 minime 
0.6mm longe. Ovarium connatum. Florum color ignotum. 
Corolla 5mm longa. Calycis dentes 0.6mm longi margine ciliati. 
Stamina corolla equilonga, antheris linearibus 1.5 mm longis. 

Nom. Jap. Urajiro-hyotan-boku. 

Hab. in Quelpzrt: in summo montis Hallaisan 2000 m. rara. 
VII, 1907 (FAuRrg n. 1894). 


122) Leonicera coreana, Naxkat. 

Frutex usque 8 pedales. Cortex pallide fuscens. Gemme 
terminales non evolute. Gemme squamis imbricatis obtecte. 
Ramus juvenilis rubescens glaber v. ciliatus. Folia opposita 
elliptica v. ovato-elliptica basi rotundata v. leviter cordata apice 
mucronata margine integra ciliolata, supra secus costam pilosa 
subtus glaberrima v. secus costam pilosa. Floresignoti. Pedicelli 
fructifer1 1-1.5cm longi. Sepala basi leviter connata lanceolata. 
Fructus ad medium connatus 8-9 mm longus, primo albus, 
demum coccineus. 

Hab. in Corea austr: in silvis Paiyangsan, 400-500 m. 3. 
V. 1913 (T. Naxar n. 1175. 1037). 


123) Adenophora curvidens, NaKat. 
Caulis erectus glaber. Folia linearia sessilia alterna, ad 
apicem decrescentia, longissima 12cm longa 3mm lata argute 
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recurvato dentata. Racemus simplex terminalis. Bractez linea- 
res minime, 2mm longe. Flores albi (in nostro specimine) lem 
longi. Calyx glaber. Styli exerti. 

Hab. in Korea sept.: in herbidis pede montis Paiktusan. 
VIII. 1913 (T. Mort n. 130 bis). 


124) Codonopsis minina, NAKAT. 

Affinis C. ussuriensis, differt exqua, caule graciliore, floribus 
et foliis 2-3 plo minoribus, foliis utrinque puberulis. 

Volubilis. Caulis patenti-hirsutus. Folia caulis primarii 
alterna, rami opposita, floralis haud rarum terna, subsessilia 
ovata obtusa, utrinque hirtella, maxima 2cm longa. Sepala 
lanceolata 10-12 mm longa glabra v. apice ciliata. Corolla 13 
mm longa, viridula, lobis intus atropurpureis. 

Hab. in Quelpzert: in silvis Yengsil 1000 m. (FavrieE n. 1490, 
TAougT n. 4398). 


125) Artemisia (Dracunculus) Fauriei, NaKat. 

Habitu A. Fukudo, sed capitulis 2-3 plo minoribus exqua 
differt. 

Folia radicalia glabra longissime petiolata tripinnata, lacinis 
linearibus 0.8 mm latis. Folia caulina sessilia bipinnata, lacinis 
linearibus. Inflorescentia spicato-paniculata. Caput cernuum 
turbinatum 2-3mm longum. Involucri squamz 3-5 seriales 
ovate v. elliptice margine hyaline. Petala flava. 

Hab. in Korea: in limoso v. arenoso littoris Chinampo. IX. 


1901 (Fauriz n. 361, 358) ad litus Hongori, 15. IX: 1912 (H. 
UEKI n. 585). 


126) Artemisia (Dracunculus) hallaisanensis, NaKat. 

Affinis Art. campestre. 

Radix perennis. Folia radicalia ambitu late-ovata v. cordata 
bipinnata, lacinis lanceolatis. Caulis erectus glaber. Folia 
caulina glabra ambitu late-ovata v. obovata v. reniformia v. 
rotundata, bipinnata, superiora pinnata, lacinis linearibus. Inflo- 
rescentia elongato-paniculata foliosa. Caput minus diametro 
1-1.5 mm ovatum. Involucri squame scariose glabre. 
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Hab. in Quelpzert : in herbidis (TaguEeT n. 198) in montibus 
X. 1906 (FAusrEg n. 1062) in monte Hallaisan (T. Morin. 118. 
120). 


127) Artemisia (Dracunculus) angustissima, NAKAr. 

Affinis Art. japonice v. resedifoliz, sed differt exquo foltis 
perfecte pinnatis, lacinis anguste-linearibus. 

Radix lignosa perennis. Caulis erectus glaber. Folia radicalia 
ignota, caulina pinnata, lacinis anguste-linearibus. Panicula 
elongata. Caput minimum diametro 1mm nutans. Involucri 
squame 3 seriales scariose. 

Hab. in Korea austr.: in collibus Fusan X. 1907 (FEAURrE n. 
357). 


128) Artemisia (Abrotanum) subulata, NaKat. 

Caulis usque 80cm erectus, primo araneus demum glabres- 
cens. Folia subulata sessilia 5-9 cm longa margine revoluta 
3-5 mm lata supra glabra subtus floccosa, basi segmentis acces- 
soribus utrinque 1-2 angustissimis 1-3 mm longis. Racemus 
paniculatus elongatus foliosus. Caput ovatum diametro 2-3 
mm, 3-4mm longum. Involucri squame aranee. 

Hab. in campis Koreee mediz. 1902 (T. UcgryAMA ). 


129) Cacalia Pseudo-Taimingasa, NAKAr, 

Affinis C. Taimingasa et C. firma, a primo involucri squame 
duplo brevioribus, capitulis subsessilibus, a secundo caule non 
alato, foliis profundius laciniatis, capitulis minoribus, pappis 
duplo brevioribus differt. 

Radix perennis. Folia radicalia, petiolis canaliculatis spar- 
sim villosis, lamina ad medium laciniata supra sparsissime 
ciliata, infra pallidiora secusque venas pilosa, lacinis trilobulatis 
argute apiculato-serratis et pilosis. Folia caulina unica sessilia 
diametro 30cm lamina ea radicalis conformibus. Panicula 
ambitu elongato-ovata. Caput subsessile 5-7 floribus. Bractez 
lanceolata involucro breviores. Involucri squame 5, 7-9 mm 
longe glabra. Discus glaber. Ovarium glabrum 2mm longum. 
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Corolla 6-6.5 mm longa, lobis revolutis. Pappi scabri 4 mm 
longi. Stamina exerti. Styli bifidi exerti. 

Hab. in Korea austr.: in silvis Chirisan 800-1000 m. VIII. 
1912 (T. Morr n. 359, 360) VII. 1913 (T. Naxar n. 676). 


130) Carpesium glossophylloides, NAKAar. 

Affine C. glossophyllo, sed exquo capitulis fere duplo majori- 
bus differt. 

Elatus divaricato-ramosus crispulo-ciliatus. Folia caulina 
lanceolata crenata subsessilia usque 15cm longa utrinque minute 
et sparsim ciliolata. Caput ad apicem rami terminale nutans, 
foliis involucratis 2-3 et sensim in bracteas transformantibus 
suffultis. Bracteze exteriores apice virides pubescentes, interiores 
scariose glabree. Ovarium 3mm longum angustum ad apicem 
constrictum ubi glandulosum. Flos 2mm vix attingit. 

Hab. in herbidis Koreee media. 1902 (T. Ucutvama) 1908 
(N. OkApA). 


131) Cirsium mokchangense, NA 反 Ar. 

Radix fusiformis fasciculata. Folia radicalia pilosa, petiolis 
21cm longis, lamina ovata, margine apiculato-serrulata. Caulis 
crispulo-serrulatus. Folia caulina inferiora ovata longe-petiolata, 
superiora ovato-lanceolata subsessilia, caput unicum terminale 
diametro 1.3 cm. Involucri squame 6 seriales, extreme intimis 
triplo breviores. Flores intense purpurei. 

Hab. in Korea austr.: circa Mokchang. XI. 1900 (T. Ucmr- 
YAMA. ) 


132) Hieracium coreanum, NAKAI. 

Radix perennis. Caulis usque 2 pedales glaber. Folia radr- 
calia longe-petiolata late-lanceolata v. ovato-lanceolata supra 
sparsim hirtella, infra secus venas pilosa, margine argute reflexo 
v. patentim serrata. Folia caulina late-lanceolata amplexicaulta. 
Caput 1-3. Involucri squame biseriales exteriores 5-7 mm 
long basi pilis nigris sparsis, interiores glabrae v. apice margine 
pilosis 12 mm longis. Corolla aurea 18mm longa. Ligula 3mm 
lata apice distincte dentata. Stigma filiforme bifidum. 
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Hab. in silvis Laricis pede montis Paiktusan. VIII. 1913 (T. 
Mort n. 53) VIII. 1914 (T. Naxar). 


133) Ligularia coreana, Nakat. — 

Affinis L. japonice, differt exqua pedunculis gracilioribus, 
involucri squamis numerosis et angustioribus, radiis angustiori- 
bus. 

Elata. Folia caulina petiolis basi dilatatis ut in Angelica, 
inciso trifida, lobis mediis trifidis, lateralibus bifidis, omnibus 
grosse arguteque incisa, secus venas et margine ciliolata. Inflo- 
rescentia corymboso-paniculata. Flores conspicui diametro 7cm. 
Involucri squame 12, uniseriales imbricate 15mm longe. Ligulee 
3cm longe aureee 3-6 mm late. Flores disci plus minus fuscentes. 
Pappi fusco-rubescentes setacei. 

Hab. in Korea sept.: monte Musanryong VII. 1909 (K. Jo 
n. 400). 


134) Saussurea Hoasii, NAKAr. 

Rhizoma repens. Caulis terminalis angulatus. Folia omnia 
elongato-triangularia glabra secus marginem ciliolata attenuata 
argute-serrata, SeeDe secus caulem decurrenti-alata, suprema 
sessilia. Flores axillares et terminales corymboso-racemosi 3-4. 
Caput ovatum 7-10mm late. Bracteee sessiles atropurpuree, 
extremz ovate, intimee subulate. Flores purpurei. 

Hab. in silvis Laricis pede montis Paiktusan. VIII. 1913 (T. 
Morr n. 54. 56) VIII. 1914 (T. NAkAr). 


135) Senecio Imaii, NaKkat. 
Affinis S. campestris, sed ramosus et fere glaber. Caput est 
minus. 

Caulis usque 2.5 pedales ad apicem ramosus. Folia elongato- 
lanceolata ad petiolem attenuata glabra, margine undulata, 
caulina superiora sessilia. Flores corymboso-umbellati. Pedicelli 
pilosi. Involucri squame glabre 4-5mm longe uniseriales 
anguste. Ligule flave involucrum duplo superantes. 

Hab. in Korea sept.: in herbidis Pyeng-yang. VI. 1911 (H. 
Ima1) V. 1914 (T. Naxat). 
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136) Taraxacum hallaisanensis, NaKat. 

Radix perennis elongata incrassata apice ramosa. Folia 
omnia radicalia numerosa lyrato-laciniata, lacinis patentibus v. 
fere reflexis. Scapus numerosus folia superans glaber. Involucri 
bractez 3 seriales, 2 series exteriores lanceolate, intimis lineari- 
bus 12mm longis duplo breviores, omnes glabre, Corolla aurea 
pulcherrima bracteas superantibus. Caput patens 2.5 cm latum. 

Hab. in Quelpzert: in lapidosis inundatis siccis montis Hallai- 
san. 10. V. 1913 (T..Naxar n. 870. 874). 


Cyathocephalum, NAKAr. gen. nov. 
(Compositee—Senecioneze—Senecionine). 


Involucri spuamz in cyathio connate, apice tridentate, 
dentibus integris v. bifidis. Ligule uniseriales 2-5 feminee ferti- 
les. Flores regulares 4-10 steriles, Connectivum oblongum. 
Anthere basi truncate. Styli Senecionei. Fructus glaber 5 一 
costatus oblongus. Pappus biserialis hispidulus caducus, primo 
albus demum brunneus. Receptaculum leviter concavum Y. 
planum nudum.—Herbe perennes. Caulis simplex foliosus. 
Folia radicalia longe-petiolata indivisa. Inflorescentia racemosa 
glaberrima. 

Species duee, alia in Corea, Manshuria et in Sachalin, alia in 
Japonia incola. 

Syn.—Senecillis Schmidtii, Maxim. 

Senecio Schmidti, FRAN. et SAv. 
Ligularia Schmidti, Makino. 
Ligularia Schmidtii, KoMarov. 


137) Cyathocephalum Schmidtii, (MAxrw.) Naxar nov. 
comb. 

Senecillis Schmidti, Maxim. in Mél. Biol. VIII. (1871) p. 16. 

Senecio Schmidtii, FoRBEsS et Hemsu. in Journ. Linn. Soc. 
XXIII. p. 457. (non FRAN. et Sav.) 

Ligularia Schmidtii, Kow. F1. Mansh. III. (1907) p. 697. 
(non Makino). 


12 THE BOTANICAL MAGAZINE. [Vol. XXIX. No. 337. 


Habitat in Corea: in regione montis Shanpeishan (T. Mort 
ne 175, T NAKAW) =, 
Distr. Manshuria et Sachalin, 


138) Cyathocephalum angustum, NAKAr sp. nov. 

Senecio Schniudtn, FRAN et Sav. Enum. Pl. Jap. I. (1875) p. 
246. 

Ligularia Schmidtiz, MAkrNo in Tokyo Bot. Mag. XVII 
(1903) p. 191 et in SOmokudzusetsu, rev. ed. IV. (1912) p. 1140. 

Icon. Somokudzusetsu. XVII. t. 26. 

Nom. Jap. Yamatabako. . 

Glaberrimus. Caulis 1-1.6 metralis. Folia glaucina elliptica, 
radicalia longe-petiolata, margine punctulato-serrata. Racemus 
elongatus usque 26cm. (fide MAkrNo) polycephalus. Pedicelli 
graciles 1cem longi. Caput anguste-cuneatum. Involucrum 6 
mm longum, medio 1.5—2mm latum trifidum, lobis apice integris 
v. bidentatis. Flores ligulati 9 fertiles, disci 9 steriles. Ligulee 
2-3 flave 1cm longae 3mm late. Stamina semiexerta, connec- 
tivo apice late-lanceolato-apiculato. Styli bifidi. apice papillosi. 

Habitat in Nippon media et septentrionale. 

Planta endemica ! 


Cacalia, L. Sect. nova. Dendrocacalia, NAKAi. 

Sectio affinis Psacal/u, sed involucri squamis 5 exqua differt. 

Glaberrima. Frutex v. arbor ramosissimus sempervirens. 
Folia oblanceolata v. lanceolata integerrima v. dentata. Inflo- 
rescentia terminalis v. subterminali-axillaris. Flores corymboso- 
paniculati. Caput minus. Calyculus mimutus 2-3. Involucri 
squama 5 imbricate. Flores omnes regulares albi. (fide T. 
UcHIvaMa ) 

Species duz in insula Bonin incole. 


139) Cacalia crepidifolia, Nakai sp. nov. 

Frutex usque 6 pedales (fide T. UcHIYAMA), ramosissimus. 
Cicatrix hemispheerica insigna. Folia sempervirentia petiolata. 
Petiolus 1-1.5cm longus. Lamina integra v. utrinque pauci- 
dentata oblanceolata in petiolem attenuata apice mucronata 
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infra pallidiora, usque 11 cm longa 3.8cm lata. Inflorescentia 
corymboso-paniculata foliosa. Bracteze minute 1-3mm longee 
lanceolatee margine albo-barbate. Calyculus 1-3 minutus 1mm 
longus. Caput parvum 2mm latum. Involucri squame 5 
imbricatz sub anthesin apice patentes 5-6mm longe, Flores 
omnes regulares 3-5 (vulgo 5) albi. Pappi albi setacei involucrum 
haud superantes. Styli bifidi apice barbati. Semina 10-costata, 
pubescentia. 

Crepis integra, Maxim. in litt. n. 34. nihil aliud! 

Habitat in silvis Bonin. (R. YATABE et T. UcgryAmwA ). ibidem 
IV. 1914: (S. Nispimura). 


140) Cacalia ameristophylla, NAKAI. sp. nov. 

Arbor ramosa usque 15 pedales (fide T. UcgryAwA). Cicatrix 
angusta falcata latissima. Folia longe-petiolata. Petiolus usque 
6 cm longus supra canaliculata. Lamina anguste-oblonga inte- 
gerrima usque 22cm longa 6.5 cm lata infra glaucina. Inflores- 
centia corymboso-paniculata foliosa. Flores ut antea: Specimen 
unicum vidi. 

Crepis linguzfolia Maxim. in litt. n. 53. nihil aliud! 

Habitat in silvis Bonin. (R. YATABE et T. UcHryama). 
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On Typhulochaeta, a New Genus 
of Erysiphaceae. 


By 


Seiya Ito. 


(With Plate I.) 


In the fall of this year, Mr. K. Hara kindly sent me excellent 
specimens of a powdery mildew parasitic on the leaf of Quercus 
glandulifera. Examinating the fungus under a microscope, I 
noticed at once that it is a very interesting form of Erysiphaceae 
and it is an undescribed species apparently having characters 
worthy of a new generic rank. 

Before giving a detailed account of this fungus, a mention 
must be made of some important papers dealing with the 
classification of the family which have already appeared. 

In 1851, J. H. Lévemweé (1) published a classical monograph 
of the Erysiphaceae and divided this family into two sections 
by the number of the ascus in a perithecium, following the 
earlier attempt of D. F. L. de SCHLECHTENDAL (14) and H. F. 
Link (2). He arranged two genera, Podosphaera KzeE. and 
Sphaerotheca LEv., to the first section—‘‘ Sporangium unicum”’ 
—and four genera, Phyllactinia Lt&v., Calocladia LEYv. (shortly 
afterwards changed to Microsphaera Ltv.), Uncinula LEV. aud 
Erysiphe HEpw. f., to the second—“ Sporangia plurima.”’ 

In 1899, E. PArrA (5) published a paper on the genus 
Phyllactinia. He observed an interesting fact that the hyphae 
of Phyllactinia pass through the stomata and send the hausto- 
ria into the cells of spongy parenchyma, while those of other 
genera form the haustoria in the epidermal cells. By the differ- 
ence of parasitism, the family is divided into two sub-families, 
the Erysipheae and the Phyllactineae. 
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In 1900, E. S. Satmon (7) published a valuable monograph 
of this family. He decided the limitation of the family as 
follows :— 

“The Erysiphaceae are characterized by the truly parasitic 
habit, the white mycelium, the production of large, colorless 
(or white) non-septate conidia on simple, erect conidiophores 
(forming the Oidium-stage), and the indehiscent perithecia, or 
cleistocarps (mostly provided with appendages of a very definite 
form), containing non-septate ascospores.”’ 

He excluded from this family the genus Saccardia COOKE 
which has the muriform ascospores ; and he did not recognize 
the genera Erysiphella PEcK and Pleochaeta Sacc. et SPEG., 
as distinct and valid as they were known to have been based 
on the imperfect specimens of Erysiphe and Uncinula. He re- 
tained the six genera already proposed by L&vEILLE. These 
genera were classified into two sub-families based on the opin- 
ion of PATLA. 

In 1901, F. W. NEesR (4) investigated the structure of the 
perithecial wall in many species and divided this family into 
four biological groups according to the behavior of the ripe 
perithecia, (1. Perithecia falling off or not when ripe, 2. Methods 
of detachment, and 3. No or well-marked differences of the 
structure in the upper and lower halves of the perithecium). 
Thus he has raised DE BARy's section “‘ Trichocladia” of Erysiphe 
to generic rank, by the fact that the perithecia fall off when 
ripe and the well-marked difference of the structure of the per- 
ithecial wall is present in the upper and lower halves. 

In 1902, SaLmMon (9), however, stated that this arrangement 
is not desirable and ‘‘ impossible to draw a satisfactory line 
between ‘ Trichocladia”’ and ‘‘ Microsphaera’’. At present, 
NEGER’s Trichocladia is not generally accepted by authors. 

In 1906, Satmon (11) published the result of investigation 
on Erysiphe taurica L&Y., in which mycelium is “at first wholly 
endophytic producing conidiophores sent up through the 
and perithecia are ‘produced on the hyphae of a 
superficial mycelium originating from the endophytie mycelium.” 


stomata,”’’ 


Moreover, examinating the type specimen of Oidiopsis sicula 
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parasitic on Asclepis curassavia in Sicily, which was described 
by G. ScAarrA in 1902 as the type of a new genus’ of the 
Hyphomycetes, he found the fungus to be the conidial stage of 
Erysiphe taurica LEv. SaLmon transfered the genus Oidiopsis 
SCALIA, emend. Satmon, to Erysiphaceae represented by a 
single species O. taurica (L&v.) SALMoN, which he considered 
as a type of the third new sub-family Oidiopsideae on account 
of the peculiarity of its parasitism. 

Recently, K. Sawapa (13), in his paper ‘‘ The Classification 
of the Erysiphaceae, based on the Conidial Stage’’ in Japanese, 
has given a detailed account of the nature of the ‘‘ Oidium’’, 
and described a new genus Sawadaea of MiyaseE, based on the 
well known species Uncinula Aceris (DC.) Sacc. The genus 
Sawadaea was founded on account of its dichotomous or 
trichotomous appendages which appear on the upper part of 
the perithecium forming a ring, and of its conidia and con- 
idiophores which are nearly related to Podosphaera rather 
than to Uncinula. 

From the foregoing statements made on the historical review 
of the important papers, we recognize that the Erysiphaceae is 
divided into eight genera and their classification has been based 
on the following four essential points :— 

1. Method of parasitism. 

2. Number of asci in a perithecium. 

3. Nature of appendages. 

4. Nature of conidia and conidiophores. 

The Erysiphaceae of Japan was identified and described by 
SALMON (7.8.9.10.12) based on a large number of specimens 
sent to him by Profs. K. MryAsE and G. Yamapa and many 
other mycologists of our country. In 1907, I. MryAkE (3) 
collected and described a new species of Uncinula parasitic on 
the leaf of mulberry-tree and K. Sawapa (13) published a paper 
in 1914, as above cited. By the endeavour of these authors, 
the recorded species of the Japanese Erysiphaceae have accumu- 
lated to as much as 39 in number, and there are representa- 
tives to each genus of the family. 

The fungus in question is an epiphytic parasite, with several 
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asci and appendages simple and clavate in shape. By the 
peculiar form of the appendages, this fungus is distiguished 
at once from any other genera of the family. The various 
parts may now be described in detail. 

The fungus is parasitic on the under surface of the leaf, 
giving a whitish dusty or woolly appearance due to the thin 
patches of persistent mycelium (Fig. 1). The hyphae are 
septated, colorless, 3-4.5 in width, with many small granules 
on the surface (Fig. 2). The granules are insoluble in water, 
alcohol and potassium hydroxide, but soluble in hot water 
and mineral acids. At certain places, the hyphae are provided 
with appressoria which are crenulate on the margin (Fig. 3). 
The haustoria are inconspicuous. By means of microtome 
sections, I have observed the haustorium piercing the cell wall 
in the shape of a very narrow tube and swell out into a bladder 
form in the epidermal cell (Fig. 4). According to the character 
of the haustorium, we must include this fungus in the sub-family 
Erysipheae Pauua. 

The perithecia are scattered or sub-gregarious and more or 
less immersed in the mycelium. They are globose to globose- 
depressed in shape, measuring 120-200 in diameter. The cells 
of the perithecium are 10—20 w4 in width and the structure in 
the upper and lower halves of the perithecium has no marked 
differences(E1g. 5, - Gaeta) 

Numerous appendages spring from the upper part of the 
perithecium in the form of a broad ring composed of two or 
three rows. They are simple and clavate in shape, witha close 
resemblance to the fructification of a species belonging to the 
genus Typhula ot Basidiomycetes in their outlines, and also to 
the immature stage of the penicillate cells of Phyllactinia. They 
are colorless and measure 45-65 yp in length and 10-15 p in 
width. Their walls are very thick with a thin central granular 
protoplasmic thread. The wall, especially at the apical portion 
undergoes a mucilaginous change. It swells up in water toa 
slight degree but considerably in potassium hydroxide and 
mineral acids, rupturing the wall at apex and extruding in a 
form of round mucilaginous mass (Fig. 8-11). 
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The asci are ovate, oblong-ovate or ellipsoidal in shape, 
with short stalk at the base, measuring 70-97 by 40-55 yp. 
The wall of the ascus is very thin at the apex (Fig. 12). Their 
number in a perithecinm are 5-13, Generally, we count the 
number of asci by rupturing the perithecial wall by giving a 
light pressure over the cover glass (Fig. 13), Besides this 
method, I successed to count them by the apical view of the 
intact perithecium, whose color turns from chestnut-brown or 
brownish black to yellowish brown and at the same time it 
becomes semitransparent by boiling it in a concentrated solu- 
tion of potassium hydroxide (Fig, 14). 

The ascospores are colorless or light yellowish, granular, 
non-septate, oblong or ellipsoidal in shape 18—-36x 12-18 yp in 
size, and normally 8, rarely 6 in an ascus (Fig, 15). 

The Oidium stage is not yet observed. 

The appendages of this fungus somewhat resemble to the 
stalk of the penicillate cells which spring from the perithecium 
of Phyllactinia corylea, in the position of their formation, in 
the process of the mucilaginous degeneration and in the presence 
of the protoplasmic thread; but the penicillate outgrowths have 
never been observed in our species. SALMON (6. 7. 9) gave a 
full account of the structure of the outgrowth. I have here 
reproduced SALMoN'S figure (9) of this penicillate cell of 
Phyllactinia on Quercus, for the sake of comparison with our 
appendages (Fig. 16). Moreover, it must be noted that the 
perithecia of our fungus do not turn over when they are fully 
matured. 

In order to solve the question, whether our fungus is an 
immature stage of a species of some already well recognized 
genus of Erysiphaceae or not, I asked Mr. K, Hara to collect 
well ripened specimens late in autumn. He sent me excellent 
specimens on the dead fallen leaves of Quercus glandulifera. 
Also in this case, all appendages of the fully matured perithecia 
are invariably clavate in shape. 

From these consideration, we think our fungus is new to 
science. The diagnosis of this fungus, for which I propose the 
name Typhulochaeta Japonica S, Tro et. Hara, is as follows :— 
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Typhulochaeta S. ITo et Hara, g. nm. 

Mycelium external, sending haustoria into- on ell 
Perithecia globose to globose-depressed : asci several, - 
spored, Appendages simple, clavate, colorless. すこ 

Etym.: Typhula—a genus of Basidiomycetes, bepaeig = 
bristle. . 3 


T. Japonica S. Ivo et Hara, sp. n. 

-Hypophyllous ; persistent in thin patches; perithecia scat- 
tered or sub-gregarious, globose to globose-depressed, 120—200 
pin diameter, cells 10-20 ” wide; appendages numerous (90- 
160), spring from the upper part of the perithecium, thick- 
walled, simple, clavate, rounded at apex, colorless, 45-65 x 

10-15 »; asci 5-13, ovate, oblong-ovate or ellipsoidal, with a 

short stalk, 70-97 x. 40-55 4; ascospores normally 8, rarely 
6, oblong or ellipsoidal, hyalin or light 2 Beene 
18-36 x 12-18 /. 

Hab. On leaves of Quercus glandulifera. 

Honsht.— Prov. Mino: Kawauye (Oct. & Nov. 1914. 
K. Hara). ~ eres 


In conclusion, I shall note here an analytical key to the 
genera of the family, based on the results of recent researches, 


1. Mycelium wholly ectophytic or hemi-endophytic...... 2. 
_ Mycelium at first wholly endophytic.......... Bee ncn ake 
Be oe eis pcos Sub-family, Oidiopsideae. 10. 

2. Mycelium ectophytic, hyphae sending haustoria into 
epidermailcells tarsi... ssa Sub-family, Erysipheae. 3. 

Mycelium hemi-endophytic, hyphee sending haustoria 

into mesophyll cells....... Sub-family, Phyllactineae. 9. 
3. Ascus solitary ; conidia in chain, with fibrosin-body. — 4. 


NG 20 34PPBBO2GOPSRPEouooObGD00003G306 の leas o16/Uhn one 5. 
4. Appendages basal, not feaeched. の OCG の OO 
Appendages branched in dichotomous manner at the. 


APEX sseessceeccsenescesseeeeesceseeeees GoM a tao Podosphaera. 
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Appendages branched in a definite manner............... 8. 

6. Appendages not uncinate at the apex.……………………|………….. a: 
Appendages uncinate at the apex; conidia single, 
not containing fibrosin-body..,.............000 Uncinula. 


7. Appendages more or less similar to the mycelium ; 
conidia in chain, not containing fibrosin-body...... 


BECCCG っ 55C6CCOO2GOC2GCCO つ GO に COCO ワウ Erysiphe 
Appendages clavate in shape; conidia not yet 
OSCE VC ES Typhulochaeta. 

8. Appendages 2-3 forked, uncinate at the apex; conidia 
in chain, with fibrosin-body.................6. Sawadaea, 
Appendages dichotomously branched; conidia single, 
not containing fibrosin-body............ Microsphaera. 


9. Appendages equatorial, acicular, with a bulbous 
base ; conidia single, not containing fibrosin-body 


3 Ee eee EES eases osu きき os リス アル 2 で 27 の 2 
10. Appendages similar to Erysiphe; conidia single, not 
containing fiprosin-bOdy..:..2.22.......:-.ecece-e- Oidiopsis. 


Finally, I wish to express here my heartiest thanks to Prof. 
Dr. K. Mryasg to whom I am indebted for his suggestions and 
to Mr. K. Hara who has kindly sent me this interesting 
fungus. 
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Explanation of Plate I. 


(The microscopical drawings were done with the aid of the camera lucida). 


Fig. 1. Two leaves of Quercus glandulifera attacked by Typhulochaeta Japonica. 
Natural size. 
Fig. 2. Hyphae of the fungus, showing the granules on the surface. (Zeiss 4 x DD). 


Fig. 38. Ditto, showing the appressoria on the side. (4 x DD). 

Fig. 4. Section of an affected leaf, showing haustorium in the epidermal cell. 
(4 x DD). 

Fig. 5. Three perithecia with appendages. a. Apical view. b. Lateral view. (4 x 
AA). 


Fig. 6. Radial section of a perithecium, showing the structure of the wall, the 
appendages and the asci. (2 x DD). 

Fig. 7. Surface view of the perithecial wall. (4 x DD). 

Fig. 8. Various forms of appendages, showing central protoplasmic threads. (4 x 
DD). 

Fig. 9. Ditto, with the cell of perithecial wall at the base. (4 xX DD). 

Fig. 10. Ditto, showing mucilaginous change at the apex in potassium hydroxide. 
(4 x DD). 

Fig. 11. Protoplasmic threads immersing in the homogenous mucilaginous mass. 
(4 x DD). 

Fig. 12. Various forms of asci. (2 x DD). 

Fig. 18. Perithecium artificially burst open, forcing out the asci. (4 X AA). 

Fig. 14. Apical view of perithecium, showing the inner asci after boiling in potas- 
sium hydroxide. (4 x AA). 

Fig. 15. Ascospores. (4 x DD). 

Fig. 16. Penicillate cell of Phyllactinia corylea on Quercus (from SALMON, in Bull. 
Torrey Bot. Club, 29, 1902, Pl. 11, Fig. 1). 


Dec. 1914. In the Botanical Institute, 
College of Agriculture, 
Tohoku Imperial University, 
Sapporo, Japan. 
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Bartramia deciduaefolia Broth. et Yasuda. 


F. Fujisawa sculp. 


A.Yasuda del. 


Eine neue Art von Bartramia. 
Von 


Atsushi Yasuda, A7gakushi. 


Dozent der Botanik an der Tohoku Kaiserlichen Universitit zu Sendai. 


Hierzu Tafel III. 


Bartramia deciduaefolia Broru. et Yasupa. 

Bartramiaceae: Sect. Vaginella. 

Kraftige Pflanzen in dichten, weichen, glanzlosen, oberwarts 
gelbgriinen, innen brdunlichgelben, durch braunen Stengelfilz 
verwebten Rasen, 6 cm hoch. Rhizoiden fein papillos, 0,004—0,016 
mm dick. Stengel aufrecht, geteilt, 6 cm lang, 0,2-0,25 mm dick, 
im Querschnitte rundlich-mehrkantig ; Zentralstrang gelb, 0,03- 
0,05 mm dick, Grundgewebe locker und diinnwandig, ohne 
Aussenrinde. Blatter aufrecht-abstehend, trocken steif, sehr 
leicht abfallend, aus halbscheidiger Basis plotzlich linealisch- 
pfriemenformig, 3-4 mm lang; Scheidenteil zart und weiss, 
oberwarts mehr oder weniger erweitert, 0,5-0,8 mm lang, 0,3- 
0,5 mm breit : Lamina am Rande gesagt und auch am Riicken 
der Rippe sagezahnig, 2,5-3,3 mm lang, oben 0,035—0,04 mm 
breit, am Grunde 0,15-0,17 mm breit. Rippe kraftig, mit der 
Spitze endend, mit ein- oder zweischichtigen Bauchzellen, zwei 
medianen Deutern (ohne Begleiter), unterseits mit substereiden 
Fillzellen und Rickenzellen. Zellen des Scheidenteiles einschichtig, 
durchscheinend, gross, glatt, verlangert rektangular, 0,06—0,15 
_ mm lang, 0,006-0,02 mm breit : Zellen der Lamina oberwarts 
zweischichtig, mehr oder minder undurchsichtig, klein, derb, 
rektangtlar, beiderseits mammillés, 0,01-0,05 mm lang, 0,005— 
0,02 mm breit. Steril. 

Nom. Jap. Miyama-tamagoke. 


1) A. ENersR und K. Prantt, Die natiirlichen Pflanzenfamilien, Teil I, Abt. 
3, S. 636. 
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Hab. Berg Akagi, Prov. Kotsuke, Japan; 19 Sept., 1913 


(Kk. TsunopaA). 


Naturwissenschaftliche Fakultat der Tohoku Kaiserlichen 
Universitat zu Sendai, den 5 Januar, 1915. 
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Erklarung der Tafel III. 


Bartramia deciduaefolia BROTH. et YASUDA. 


Habitusbild. Nat. Gr. 
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Querschnitt des Stengels. Vergr. 95. 

Rhizoide in oberflichlicher Ansicht. Vergr. 320. 
Blatt. Verer. 14. 

Blattspitze. Vergr. 320. 

Scheidenteil des Blattes. Verer. 85. 

Querschnitt der Lamina. Vergr. 320. 
Querschnitt durch den Scheidenteil des 


Blattes. Verer. 95. 


Przecursores ad Floram Sylvaticam 
Koreanam. Il. 


ACERACE 和 和 . 


Auctore 


Takenoshin Nakai. 


Acer, TOURNEE. 


Conspectus sectionum et subgenerum, 


Subgn. I. Extrastaminalia, Pax. sensu div. 
Stamina a disco annulari ut fasciculo cireumdantur. Perigo- 
nium pentamerum. Stamina 8. 
Sect. 1. Spicata (Pax) Naxal. 
Folia 3-5 lobata. Inflorescentia spicaor-tacemosa, polyama. 
Sect. 2. Ginnala, NaxKat. nov. 
Folia trilobata v. indivisa. Inflorescentia corymboso-pauni- 
culata, polyama. 
Sect. 3. Palmata, Pax. 
Folia 5-13 (vulgo 7-13) lobata. Inflorescentia corymboso- 
paniculata, polygama. 
Sect. 4. Trifoliata, (Pax) Kornz. 
Folia ternata. Inflorescentia racemosim 3-5 floris, andro- 
dioica v. moneeica. 
Subgn. II. Cireumstaminalia, Nakatr nov. 
Stamina e fossis disci evoluta ie. quidque stamen basi disco 
continuo circumdatur. 
Sect. 5. Platanoidea, Pax. 
Folia 3-7 (vulgo 5-7) lobata. Inflorescentia corymboso- 
paniculata, polygama. 
Subgn. III. Intrastaminalia, Pax. 
Stamina discum circumdant v. in sinu lobi posita. 
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Sect. 6. Macrantha, Pax. 
Flores omnes ad apicem rami hornotini terminales. Peri- 
gonium pentamerum. Stamina 8. Androdioica. Anthere 
apice obtuse. 

Sect. 7. Palmatoidea, Korpz. 
Flores omnes ad apicem rami hornotini terminales. Peri- 
gonium pentamerum. Stamina 8. Dioica. Anthere apicu- 
latee. 

Sect. 8. Argute, Renp. 
Dioica. Perigonium fl. 1 tetramerum. Stamina 4-6. Peri- 
gonium fl. 9 pentamerum. Flores § in gemmis lateralibus 
aphyllis positt. 


Enumeratio Specierum et varietatum, nec non 
decriptiones novitatum. 
Sect: 
1) Acer ukurunduense, Trautv. et Mery. FI. Ochot. I. ii. 

(1856) p. 24. n. 78. et auct. plur. 

A. dedyle, Max. in Bull. Phys.-Math. Acad. Petrop. XV. p. 
125. 

A. spicatum, Lam. var. ukurunduense, Max. Prim. FI. 
Amur. (1859.) p, 65, et auct. plur. 

A. lasiocarpum, LEVL. et VNT. in Bull. Soc. Bot. Fr. VI. 
(1906) p. 591. 

A. caudatum var. ukurunduense, REHD. in Trees and Shrubs 
JRE Bis SOO.OUl, Ile 
Habitat in montibus Coreee mediz et septentrionalis. 
Distr. Nippon, Shikoku, Manshuria et Sibiria orient. 

var. pilosum, NaAAr in Tokyo Bot. Mag. XXVII. (1914) 
p. 308 
Habitat in montibus Chirisan (Corea aust.) 
Planta endemica ! 


Sect; i: 
2) Acer Ginnala, Max. in Mél. Biol. II. (1857) p. 415 et auct. 
plur. 
A. tataricum var. Ginnala, Max. Prim. Fl. Amur. (1859). p. 
67 et auct. plur. 
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3) 


4) 


A. tatarium var. laciniatum, REGEL in Bull. Phys.-Math. 
Akad. Petrop. XV. p. 216. 


tataricum FR. et Sav, Enum. Pl. Jap. I. p. 89. 


A 
A. tataricum vy. acuminatum, Fr. Pl. Dav. I. p. 76. 
A 


tataricum vy. aidzuense, FR. in Bull, Soc. Bot. Fr. XXYVI. 
(1880) p. 84. 
Habitat in montibus Corez totius. 


Distr. Amur, Manshuria, Mongolia austr., Yeso, Nippon, 
Shikoku et Kiusiu. 


Sees. WIL 
Acer palmatum, THoNB. var. coreanum, NAKAr in Tokyo 
Bot. Mag. XXVIII (1914) p. 308. 
Habitat in montibus Chol-la, insula WangtG et Quelpert. 
Planta endemica ! 


Acer Pseudo-Sieboldianum (Pax) Kom. FI. Mansh. II. 

(1904) p. 725. 

A. circumlobatum, Max. v. Pseudo-Sieboldianum, Pax in 
ENer. Bot. Jahrb. VII. (1886) p. 199. 

A. Siteboldianum, Mig. var. mandshuricum, Max. in Bull. 
Acad. St. Petersb. XX XI (1886) p. 25. 

A. Siteboldianum var. BAKER et Moore in Journ. Linn. Soc. 
XVI ps 380: 

A. japonicum (non THUONB.) FORBES et HEmsr in Journ. 
Linn. Soc. XXIII. p. 140. 
Habitat in montibus Coree totius. 
Distr. Manshuria et Ussuri austr. 

var. macrocarpum, NAKAar in Tokyo Bot. Mag. XXVII. 
(ROSS 

Folia ut typo v. basi truncata. Fructus major a basi ovarii 


ad apicem ale 2.8 cm longus. Ale oblonge fere horizontali- 
patentes. 


Habitat in Corea sept.. 
Planta endemica ! 
var. koreanum, Nakai Fl. Kor. IJ. p. 136 t. X. fig. 1. 
Habitat in Corea tota. 
Planta endemica ! 
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5) 


8) 


9) 
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Acer Okamotoi, Nakai in Tokyo Bot. Mag. XXVII- (1913) 
p. 130 nom. nud. 

Ramus glaucinus glaber. Folia ambitu brevi-rotundata 
8.5 cm longa 12 cm lata, adulta petiolis glabris supra 
canaliculatis, usque 7.8 cm longis, lamina 13 lobata, minima 
11 lobata, preter axillas costzee barbatas toto glabra, lobis 
late-lanceolates inciso-duplicato-serratis, serratulis anguste- 
acuminatis. Flores ignoti. Inflorescentia corymboso-panicu- 
lata, Fructus maximus glaberrimus, a basi ovarii ad apicem 
ale oblonge 3.5-4 cm longus. Ovarium 1.6-1.3 cm longum. 

Habitat in silvis OoryongtG6 (v. insula Matsushima in 

mare Japonica). 

Planta endemica ! 


Acer nudicarpum, NAKAI. 

A. japonicum, THUNB. var. nudicarpum, NaKat FI. Kor. 
i psa3s: 
Habitat in monte Namhansan (Corea media) 
Planta endemica ! 


Acer Ishidoyanum, Naxar in Tokyo Bot. Mag. XXVII. 
41.913) p:- 130 nom: ennd.: 

Affine A. Pseudo-Sieboldiano sed lobis foliorum latioribus, 
infimis imbricatis, alis fructus oblongis exquo dignoscendum. 

Habitat in silvis Coreee sept. 

Planta endemica! 


Sects Ie 
Aver mandshuricum, Max. in Mél. Biol. VI. (1867) p. 371. 
et auct. plur. . 

Habitat in montibus Coree peninsule totius. 

Distr. Manshuria. 


Acer triflorum, Kom. in Act. Hort. Petrop. XVIII. (1901) 
p. 430. ) 

Habitat in montibus Coreze media et sept. 

Distr. Manshuria. 
forma subcoriacea, Kom. Fl. Mansh. II. p. 730. 
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Habitatio ut antea. 
Distr. Manshuria. 


sects VY. 
10) Acer pictum, TuHuns. var. Mono (Max.) Korscu. in Act. 

Hort. Petrop. XII. (1892) p. 318. et auct. plur. 

A. Mono, Max. in Bull. Phys.-Math. Acad. Petersb. XV. 
p. 126 et auct. plur. 

A. pictum var. ;. Max. in Mél. Biol. X. p. 600. 

A. letum var. parviflorum REGEL in Bull. Phys. Math. 
Meade Petrop. Xi ip. 29: 

A. pictum, THUNB. var. a. typicum, GRAF v. SCHW. subvar. 
2. Mono; Pax. Acer. p. Al. 

A. pictum, THUNB. var. parviflorum, SCHNEID. Illus. Handb. 
Laubholzk. IL. (1907) p. 225. 
Habitat in montibus Core totius. 
Distr. Nippon, Yeso, Sachalin, Manshuria, Amur, Shi- 
koku, Kiusiu et China bor. 

var. Paxii, Grar v. Scuw. in Gartenfl. XLII. (1898) p. 
458. 
Habitat in montibus Corez austr. 
Distr. Nippon. 

var. Savatieri, Pax in ENer. Bot. Jahrb. VII (1886) p. 
236. 

A. pictum, THUNB. v. typicum subvar. 3. Savatieri, Pax 
Acer. p. 47 et auct. plur. 

A. truncatum (non BuNGE) FR. et Sar. Fnum. Pl. Jap. 
He FO Site 
Habitat in montibus Coree. 
Distr. Yeso et Nippon. 


Sectwav Ie 
11) Acer tegmentosum, Max. in Bull. Acad. St. Petersb. XV. 
(1856) p. 125 et auct. plur. 
A. pensylvanicum var. tegmentosum, WesM. in Bull. Soc. 
Bot. Belg. XXIX. p. 82. 
Habitat in montibus Corez mediz et sept. 
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Distr. Manshuria. 


Sect. VII. 
12) Acer Tschonoskii, Max. var. rubripes, Kom. Fl. Mansh. 
II. (1904) p. 736. 
Habitat in silvis Corez sept. 
Distr. Manshuria. 


Sect. VIII. 
13) Acer barbinerve, Max. in Mél. Biol. VI. (1867) p. 369 et 

auct. plur.. 

A. diabolicum subsp. barbinerve, WESM&L in Bull. Soc. 
Bot. Belg. XXIX. (1890) p. 63. 
Habitat in montibus Coreze mediz et sept. 
Distr. Manshuria orient et austr.. 

var, glabrescens, NASAr in Tokyo Bot. Mag. XXVIII. p. 
308. 
Habitat in monte Chirisan 1000-1500 m. (Corea austr. ) 
Planta endemica ! 


On Pseudixus,? a New Genus of Loran- 
thacee, founded on the well-known 
and widely distributed Species, 
Viscum japonicum THunNB. 


By 


Bunzo Hayata. 


It is certainly a cause for some surprise to find that 
Viscum japonicum THUNB., so widely distributed and so 
generally recognized as a species, is nevertheless not congeneric 
with the familiar Viscum album or Viscum articulatum. That 
the plant in question has long passed for a Viscum is partly 
due to the extremely difficulty of discriminating its minute 
flowers, and partly to the presumption of its being assignable 
to the said genus through mere conjecture from its close 
resemblance to a Viscum-species in its external features. 

It is true that for analysis the flowers of Viscum japonicum 
THUNB. are extremely small, perhaps too small even to be 
found by the usual methods of studying flowering plants. 
So far as I am aware, the floral structure of the plant has 
never been made satisfactorily clear. THuNBERG” describes the 
branches, but not the flowers. Neither does HooKEr” describe 
them in his Flora of British India. ENGLER” gives sketches 
of the plant with female flowers, but says nothing about male 
flowers. 


1) The generic name Pseudixus (Ucevdqs false+téo¢ mistletoe) is suggested to me 
by Monsieur J. Corre, lecturer on Greek language and literature. 

2) THuNBERG, C.P., Botanical Observations on the Flora Japonica, in Transac- 
tions of the Linnean Society, Vol. II. p. 329. 

3) Hooker, J. D., Flora of British India, Vol. V. p. 226. 

4) Eneurr, A. Loranthacee, in Ene. A. u. PRANrr, K., Natiirlich, Pian- 
zenfam. III.-1, p. 195. 
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The species is said to be widely distributed from the 
Himalayas, India, Malaya to China, Loo-choo and Japan. 
Here in Japan,” it is found all the way from the extreme south 
up to the central provinces, and, therefore, it is very well 
known among our botanists. Curiously enough, however, no 
one has ever observéd or even found its flowers, but only its 
fruit. It has been our general opinion that the plant yeilds 
fruit by what is called parthenogenesis, and, therefore, that it 
is a plant in which the male flowers are entirely wanting. It 
should have furnished excellent material for those interested in 
the study of apogamy. 

It was some time ago that Professor S. Kusano of the 
Agricultural College and Dr. Y.Mryaci of our laboratory almost 
simultaneously made microtomic sections of this species for the | 
purpose of studying this very phenomenon, of which they 
supposed it to be an example. They found, however, perhaps 
to their disappointment, in a series of consecutive sections, a 
male flower with anther-cells full of beautiful pollen-grains. 
Thus, they ascertained conclusively the existence of male flowers 
on the plant. 

It is mainly due to the said gentlemen that I was led to 
study more carefully the floral structure of this interesting 
species. Now it happened that I was engaged in working up 
all the species of Viscum collected in Formosa, at the very time 
when I had the opportunity of examining one of the preparations 
made by Dr. Mivajyr. On glancing over a section of a male 
flower, my attention was immediately attracted to a difference 
between it and several other Visca, then familiar to me. I 
took, as I am accustomed to do, a biocular microscope with 
object-glasses a, and looked attentively to find another male 
flower on my very rich collections of the same species. To my 
surprise and delight, I found the male flower to be entirely 
and even fundamentally different from that of a true Viscum. 
The male flowers of the latter have the stamens invariablly 
arranged opposite the perianth-lobes, as is universally the case 


1) Marsumura, J., Index Plantarum Japonicarum II.-2, p. 49. 
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with all other Loranthaceous plants, with anthers porous on 
the face and adnate on the back to the perianth-lobes.D In 
this plant, they are totally different; stamens are arranged 
alternately to the lobes of the perianth, and anthers are two- 
celled, perfectly uniting with one another at the center of the 
flower, but quite free from the perianth-lobes, and bursting 
when mature in the connate suture or opening with a single 
central pore. The female flowers and the fruit are nearly the 
same as in Viscum. Yet, the difference, as is mentioned above, 
in the male flowers, is so great that it is impossible to regard 
this plant as congeneric with Viscum. In the first place, the 
difference in the relative position of the stamens to the perianth- 
lobes is generally considered an important basis and one almost 
universally depended on systematizing flowering plants. It should 
certainly, by itself, be recognized as constituting a more than 
generic difference. Secondly, whether the anthers are free from 
one another or are united is undoubtedly a point of sufficient 
importance to be regarded as essential and generic. In the 
third place, the relation of the stamens to the lobes of the 
perianth, whether adnate or separate, is one of the most reliable 
characters for deciding generic rank. Finally, whether the 
anther is two-celled or many-celled must also be taken as a 
very important character, if not essential, at least accessory. 
All the differences, when taken together, make it indisputable 
that the false mistletoe is a plant representing a new genus, 
Pseudixus, as I propose to call it, distinct from Viscum. 

The relation of Pseudixus to the other genera it is at present 
difficult to state satisfactory. In respect of the male flowers, 
the new genus stands without a parallel. No flowers with 
stamens alternate to the lobes of the perianth has ever been 
recorded in the Loranthacee.” Yet, the connection of this 
type and others may be seen in a male flower of Eremo/lepis 
and that of Viscum. The former has a simple trimerous 


1) ENersR, A., Loranthacese, in Enouer, A. u. Prantl, K., Natiirlich. Pflanzen- 
fam. II.-1, p. 198, and BeytHam, G. et Hooker, J. D., Genera Plantarum III. p. 218. 

2) BrenrHam et Hooker, |. c. and Ener, |. c. 

3) Ercuurr, A. W., Bliitendiagramme ITI. p. 553. 
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flower, with stamens opposite perianth-lobes; the latter has 
a double dimerous flower, with stamens originally alternate to 
perianth-lobes, but seemingly opposite the same lobes. As to 
vegetave organs, female flowers and fruit, it is nearly identical 
with Viscum. It would be the most natural way to place 
this new genus in the subfamily, Viscoidee, and quite close to 
Viscum. 

The geographical distribution of Pseudixus, it is at present 
dificult to state exactly. But, assuming that all plants 
recorded as Viscum japonicum Tuuns. from different parts of 
our hemisphere are quite identical (I am very sceptical on this 
point) with our false mistletoe, the new genus is distributed 
widely from the Himalayas, India, Malaya, Mauritius, Australia 
and Polynesia through China, Formosa, the Loo-choo and 
Bonin islands to Japan where it spreads as far north as Nikko.” 

The technical description of this new genus is not here 
annexed, as I think that this explanation presents the case 
more clearly than could be done in a simple Latin diagnosis. 
The latter, however, will be given in my Icones Plantarum 
Formosanarum Volume V, now in preparation. 

In conclusion, it is a pleasure to me to acknowledge my 
indebtedness to Prof. S. Kusano and Dr. Y. MryArr for their 
preparations of this interesting flower. 


1) I am informed by Dr. 8. Komatsu that the plant exists, though not very 
frequently, in Nikko. 
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Przecursores ad Floram Sylvaticam | 
Koreanam. II. 


(BETULACE 和 和 ) ee 
Auctore / 


Takenoshin Nakai. 


Conspectus tribuum et subtribuum. 


A, Flores 2 perigonio nullo. Flores 1 cum perigonio. 

a) Flos & cum tepalis 4. Stamina 4 tepala opposita. Fila- 
menta indivisa. Antheree biloculares. Flos 2 in quisque 
bracteis 2. Alnes, Naxkatl. nov. trib. 

ヵ ) Flos & cum tepalis 4. Stamina 2. Filamenta bifida. 
Antherz nniloculares. Flos 2 in quisque bracteis 3. 
Betuleze, DSrr. sensu div. 

B. Flos 〒 cum perigonio. Flos 1 perigonio nullo. 

a) Flos § cum prophyllis 2. Testa fructuum lignosa. Fruc- 
tus magnus. Corylese, MEIsn. 

b) Flos @ sine prophyllis. Testa fructuum crassiuscula. 
Fructus parvus. Carpines, Dor. 


Tribus 1. Corylese, Mzisn. | 
Genus 1. Corylus (Brunr.) Tourner. Institutio Rei Herb. 
EE CEL0O Sp eosil. LV. tab. 347. 


Sp. 1. Corylus heterophylla, FrscHER in Schtschagl. Anz. 
d= Entdeck in d. Phys: Chem. ut Technol. VIII. (1831) p. 3. 
Turcz. Cat. Baic.—Dah. n. 1065. Br. Mus. Bot. Lugd. Bat. I. 
p. 309. Maxim. Prim. Fl. Amur. p. 241. DC. Prodr. XVI. 11. p. 
i oennene “hentaieaOsss n. ala ER Pl. Dav. I: p: 278. 
PArrB. Consp. Fl. Kor. II. p. 49. Burky in Journ. Linn. Soc. 
XXVI. p. 504. Wink. Betul. p. 48. ScHner. Illus. Handb. 
I. p. 145. fig. 83.._p-q. Naxar FI. Kor. Il. p. 206. 
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C. avellana 8 davurica, LEDEB. FI. Ross. IV. (1849). p. 588. 
C. avellana (non L.) PArr. FI. Ross. II. p. 22. 

Hab. in montibus et dumosis Coreee mediz et sept. 

Distr. Dahuria, Manshuria et Amur. 


Sp. 2. Corylus hallaisanensis, NAKAr. 

Frutex 2-3 mm ramosissimus. Rami juveniles pilosi. Folia 
breviter petiolata, petiolis 3-13 mm longis pilosis, oblique obo- 
vata, oblongo-obovata, elliptica v. ovata, duplicato-serrata, (4 
cm longa—2 cm lata, 9-4, 9.7-5.3, 5.3—3.2, 8.6-5.2) supra intra 
venas laterales pilosa, infra secus venas pilosula, venis later- 
alibus utrinque 8-13 indivisis v. divisis. Spica ひ ab apice ramuli 
evoluta, patentem non vidi. Spica 2 globosa, bracteis imbricatis 
pilosis et in quaque bractea floribus duobus. Styli ad basin 
bipartiti elongati bracteas superantes. Bractez fructiferee ovate, 
apice acuminato-paucilobis, pilose. Nux ovata, cuspidata 1.3 
em longa. ; 

Hab. in silvis montis Hallaisan, Quelpert. 


Ss Se Corylus mandshurica, Maxim. Prim. Fl. Amur. 
(1859). p. 24. Kom. FI. Mansh. Il: p. 63. ScHNeEn. Illus. 
Handb. I. p. 150 £ 83- lm. figs: 87. d—f.. NAKA Fl Kore: 
p-. 206. 

C. rostrata, var. mandshurica (Max ) REesr Tent. FI. Uss. 
n. 432. Max. in Mél. Biol. XI. p. 319. REesr in DC. Prodr. 
XM 2 pe 133. Fr. et Sav. Enum. PI. Jap. I. p.452? WINKLER 
Betul. p. 52. fig. 14. E. 

Hab. in montibus et silvis peninsulas Coreane. 

Distr. Manshuria, Jeso et China bor. 


Sp. 4. Corylus Sieboldiana, Br. Mus. Bot. Lugd. Bat. I. 
(1850) p. 310. ScHNeEip. IlIns. Handb. I. p. 150. 

C. rostrata var. Sieboldiana (Bu.) Max. in Mél. Biol. XI. 
Dp. SLO, He WiINKEER betulop. 52a ie. 1 oss: 

_C. heterophylla var. Sieboldiana REGEL in DC. Prodr. XVI. 
2. 2 L302 PReet SAve mee. ol 4.52. 

2. typica, NAKAI. 
ee diametro 5-6 mm. 
Hab. Korea austr. : in montibus Chirisan. | 
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Distr. Nippon. 

8 mitis (Max.) m. 

C. rostrata var. mitis, Max. l.c. p. 320. WINKLER 1.c. 
Rostrum augustum diametro 3-4.5 mm. 

Hab. in montibus Chirisan. 

Distr. Nippon. 


Tribus 2. Carpinese, Do エエ . 

Genus 2. Qstrya (Corp.) Scop. FI. Carniolica (1760) p. 414. 

Sp. 5. Ostrya japonica, SARG. in Gard. and Forest. VI. 
(US93) spose. p- OS. SHIRASAWANIconogr. I. (1900) +t. 25. f. 
1-14. 

O. italica, Scop. subsp. virginica (MILvL.) H. WINKL. Betul. 
(D, Zn jouer 

O. ostrya, Karst. var. japonica (SARG.) SCHNEID. Illus. 
Handb. Laubholzk. I. (1906) p. 143, 

O. virginica (non WILLD.) Max. in Bull, Acad. St. Pétersb. 
(SS ps 531.27 

Differt ab O. virginica, pilis foliorum superne sparsis et erectis, 
non prevalentibus inter nervos lateralibus, nervis lateralibus 
inter sese distantibus, fructibus longioribus et perigonio inferne 
ciliolato, 

Hab. in silvis Quelpzert et insula Wangto. 

Distr. Yeso, Nippon, Shikoku et China centr. 


_- Genus 3. Carpinus, (Marru.) Tourner. Instit. Rei Herb. 
(1700) p. 582 (excl. Ostrya).. III. tab. 348. 


A. Bracteee fructiferze dense imbricate. Spice pendule. 
Subgn. 1. Disterocarpus (S. et Z.) Sare. 
B. Bractez fructiferee laxiuscule. 
Subgn. 2. Eucarpinus, SARG. 
a) Ramus fructifer horizontalis v. pendulus. Spice pendule 
Sect. 1. Elongate, Nakal. 
b) Ramus fructifer erectus. Spice erectze v. apice curvate. 
Sect. 2. Brachyspice, NAKAT. 
Subgn. 1: Carpinus cordata, BL. 
Subgn. 2. Sect. 1. Carpinus eximia, NAKAI. 
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Fauriei, NAKAI. 

laxiflora, Bu. 
Tschonosku, Max. 
Fargesiana, H. WINKLER. 
Paxi, H. WINKLER. 


Diemer 


Sect. 2. 


Sp. 6. Carpinus cordata, Br. Mus. Bot. Lugd. Bat. I. 
(1850). p. 309. Ware: Ann. Wp. 379. Recer Lente avec 
n. 433.) PR et (Sav. atm. Se jap. epsto2 SrRASAWA 
Tconogr. t. 24. f. 18-32. BORkrirr in Journ. Linn. Soc. X XVI. 
p. 501. Dimers FI. Centr. Chin. in ENcr. Bot. jahrosmewine 
(1901) p. 279. Kom. FI. Mansh. II. p. 62. Winxv. Betul. p. 
26. fig. 8. A.B. cum. var. Nakai FI. Kor. II. p. 205. 

Hab, in silvis Corea et Quelpert. 

Distr. Jeso, Nippon, Manshuria et China. 


アー ス 


Sp. 7. Carpinus eximia, NAKAr. 

Affinis Carpini Tschonoskii, sed exqua ramis robustioribus, 
fohis majoribus, bracteis et carpellis majoribus distincta. Planta 
juvenilis etiam foliis majoribus, ramis robustioribus a C. Tscho- 
noski1 que proxime venit primo obtutu distinguenda. 

Arbor diametro 40 cm. 9 m. alta. Cortex trunci grisei. 
Rami annotini atrofusei et lenticellis albis punctulati. Rami 
divaricati plus minus penduli, hornotini pubescentes lenticellis 
fuscis punctulati. Folia distincte petiolata. Petiolus pilosus 
1.2-1.5 cm longus 1-1.5 mm diametro. Lamina ovato-elliptica 
v. elliptica basi rotundata v. subtruncata, apice acuminata, sub- 
duplicato mucronatoque serrata, nervis lateralibus utrinque 
vulgo 14-16, 9-10.5 cm longa 5.5-6 cm lata, infra pallidiora, 
secus venas pilosa, supra secus venas et inter venas primarias 
pilosa. Spica distincte pedunculata, fructifera 5-8 cm longa 3 
cm lata. Pedunculus pilosus 3-5 cm longus. Bracteee semiovate 
plus minus arcuate 2.5-2.8 cm longee 1-1.2 cm late, nervis 
pilosis. Perigonium fructum toto clausum late-ovatum 5—-5.5 . 
mm longum. 5 mm latum, nervis conspicuis glanduloso-puncta- 
tum et apice pilosum. Styli persistentes. 

Hab. secus vias et in silvis circa templum Sen-on-ji, pede 
montis Chirisan 280 m. 15, VII. 1913 (T. Naxar n. 11). 
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Sp. 8. Carpinus Fargesiana, H. WiNkrER ENGL. Fest-Band. 
(1914) p. 507. fig. 6. 

C. yedoensis (non Max.) FRraNncH. in Journ. Bot. XIII. p. 
203. BuRKILL in Journ. Linn. Soc. XXVI. (1899.) p. 502. Drrrs 
in ENGL. Bot. Jahrb. X XIX. (1901) p. 279. H. Winx er Betul. 
jeplo. fig. 10. G, 

_ Hab. in montibus Chirisan. 
Distr.. China. Ex Japonia nostris adhuc ignota. 


Ap. 9. Carpinus Tschonoskii, Max. in Bull. Acad. St. 
Petersb. XXVII. (1881) p. 534 et in Mél, Biol. XI. p. 313. H. 
Winky. Betul. p. 36. f. 10. M. MArsuw. Ind. II. 2. p. 21. 

C. yedoensis Max. 1.c. p. 535. 314. Marsum. 1.c. 

Hab. in silvis Quelpzert, insula Wangt6, in Corea australe 
(monte Chirisan, monte Paiyangsan). 

Distr. Nippon, Shikoku, Kiusiu et insula Tsusima. 


Sp. 10. Carpinus Fauriei, Naxkal in Tokyo Bot. Mag. 
DOV (912) p. 325. 

C. Tschonoskiu v. subintegra, H. WINKuL. Encu. Bot. Jahrb. 
Fest-Band. (1914) p. 501 fig. 4. 1. 

Hab. in silvis Hallaisan, Quelpeert. 


Sp. 11. Carpinus laxiflora (S. et Z.) Bu. Mus. Bot: Lugd. 
Rae oS  WArP. Arn. Ill. ps. 379. Mio. Ann. Mus. Bot. 
ued. Bat. 1 p. 121. Surrasawa Iconogr. t. 25 f. 15-30. H. 
WINKL. Betul. p. 33. fig. 10 K. Scunew. Illus. Handb. I. p. 138 
f. (6. 1. Il. p. 894. fig. 559. fg. 

Disterocarpus laxiflora, S. et Z. Fl. Jap. Fam. Nat. (1846) 
poo VArP. Ann. I p: 634. D€. Prodr. XVI. 2. p. 128. 

Hab. in silvis Quelpzert, insula Wangto, Hoang-Hai, Kyong- 
san, Chin-chong, Chol-la. 

Distr. Nippon, Shikoku et Kiusiu. 


Sp. 12. Carpinus Paxii, H. WiNkr. Betul. IV. 61. p. 35. 
fig. 10. A-C. 

C. Turczaninowii, H. WINKL. ENGL. Fest-Band. (1914) p. 503. 
pp. fig. 5. c-d. 

Hab. in silvis Quelpert et Wangto. 

Distr. China bor. 
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Tribus 2. Betulese, Dorr. - eae 
Genus 4. Betula (Trac.) Tourner. Instit. Rei Herb. I. 
(1700) p. 588. III. t. 360. 


Conspectus subgenerum Betule Koreanz. 


Subgn. I. Albee (REGEL) K@uHNE Deutsch. Dendr. (1893) p. 107. 

Betula, sect. Eubetula, subsect. Alba, REGEL in DC. Prodr. 
XVI. 2. (1868) p:162.° H.- Winker. Betuk (1904) pope 

Betula, sect. Albz, subsect. Eualbz, SCHNEID. Illus. Handb. 
I. (1906) p. 111. 

Betula gruppe 1 Alba, PRANTL in Nat. Pflanzenf. 1Vo 2 
(1889) p. 44. p.p. 3 

Arbor excelsa. Cortex trunci albidus papyraceo-solutus. 
Folia infra resinoso-punctata. Amenta 2 pendula. Squame lobi 
laterales truncate. Ale samarez nucem superantes. 

(B. mandshurica NaKkat. B. japonica, SIEB. ) 


Subgn. II. Dahuriee (REeEr) Naxat. ; 
Betula sect. Eubetula, subsect. Dahuriw, REGEL in DC. Prodr. 
KVL 2. (1868). p. 174, 
Betula, sect. Albz, subsect. Dahuriz (REGEL) Sassen, Illus. 
Handb. I. (1906) p. 109. 


Betula gruppe 1. Alb, PRasrr Nat. Pflanzenf. III. i. (1889) 


p. 45. 

_ Arbor excelsa. Cortex albidus v. griseus profunde durum- 
pens. Folia infra resinoso-punctata. Amenta 9 erecta. Squamz 
lobi laterales truncati. Ala samare nucem superantes. (B. 
davurica, PAut..) 


Suben. TII. Fruticosz, REeEr in DC. Prodr. XVI. 11 et 
(Oo. LOW) 


Betula, sect. c. Humiles, ScHNeED. Illus. Handb. I. p. 108. DB 


Betula gruppe 2 Humiles, PRANTL in Nat. Pflanzenf. III. 1 
(1889) p. 45. p.p. 


Betula sect. Eubetula, subsect. Albe, H. Winer, (1904). Dp. 


74. p.p. JSR: - 
Frutex. Cortex trunci cinereus chartaceo-solutus. Folia infra 
resinoso-punctata, Amenta 2 erecta. Ale squame oblongee 
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porrecte v. divergentes. Ale samaree nuce equantes: て. angus- 
tiores. (B. fruticosa, PAu.) 


Suben. IV. Ermari, NaKat. 

Betula, sect. Eubetula, subsect. Costatz#, REGEL in DC. 
Prodr. XVI. 2. (1868) p. 169. p.p. 

Betula gruppe 3. Costate (REGEL) PRaNrr in Nat. Pflanzenf. 
III. i. (1889) p. 45. p.p. 

Betula, sect. Costatze (REGEL) KaHNe Deutseh. Dendrol. 
(1893) p. 107. ScgmNsrp. Illus. Handb. Laubholzk. I. (1906) 
[ob eon 

Arbor excelsa で て . mediocris v. humilis. Cortex albus v. 
cinereus chartaceo-solutus. Folia infra resinoso-punctata. Am- 
enta 2 erecta. Lobi laterales squame elongati. Ala samare 
membranaceze nucem equantes v. ea angustiores. 

(B. Ermani, Cuam. B. Sa の ang, Naxat B. Costata, TRAUTV.) 


Subgn. V. Asperee, Nakat. 


Betula, sect. Eubetula, subsect. Costatze, REGEL in DC. Prodr. 
XVI. 2. (1868). p. 169 pip. H. Winx: Betul. (1904). p. 57. p.p. 

Betula gruppe 3. costatze (REGEL) KdEHNE Deutsch. Dendrol. 
(1893) p. 107. p.p. ScHNeEt. Illus. Handb. Laubholzk. I. (1906) 
Poo: Pp. 

Arbor mediocris v. excelsa. Cortex haud solutus asper 
cinereus v. fusco-cinereus. Folia infra resinoso-punctata. Am- 
enta 2 erecta elongata. Lobi squame laterales angusti. Nux 
marginata sed non membranaceo-alata. 

(B. Schmidtii, REGEL). 


Subgn. VI. Chinenses, Naxat. 

Betula, gruppe 3. Costatz#, PRANTL in Nat. 衣 語 5 IIB se 
(1889) p. 45. p-p. 

Betula, sect. Eubetula, subsect. Costat2, H. Wink. Betul. 
ero anD=[: ere 

Arbor humilis. Cortex transverse durumpens cinereus. Folia 
infra rarius punctata. Amenta 2 globosa erecta. Lobisquame 
angusti. .Nux marginato-alata. 

(B. chinensis, Max. B. collina, NaKat). 
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Sp. 13. Betula mandshurica, (REGEL) NAKAr. 

B. Alba subsp. mandshurica, REGEL in Bull. Soc. Nat. Mosc. 
XX XVIME p. 3998. 7. f 1S et in DE Prodr Seine. 
p. 168. 3 

B. latifolia, Kom. Fl. Mansh. II. p. 38. p.p. 

B. japonica v. mandshurica (REGEL) H. WINKL. Betul-p. 78. 
Nakal FE Korie p: 202: 

Hab. in silvis Corez sept. rara, 

Distr. Manshuria. 


Sp. 14. Betula japonica, SIEB. in Verh. Bat. Gen. XII. 


(1830) p. 25. H. WiNkr. Betul. p. 78. 


B. alba v. japonica, Mig. Prol. p. 65. 

B. alba subsp. latifolia a. Tauschii, REGEL in Bull. Soc. Nat. 
Mose. XX XVII. (1865) p. 399. t. 7. f. 11-14 et in DC. 
Prodr. XWViz 2: ps 165. 

B. alba v. Tauschi, SHIRArin Tokyo Bot. Mag. VIII. p. 319. 

B. latifolia (non Tauscu.) Kom. Fl. Mansh. II. p. 38. 

B. japonica v. Tauschii H. WrNkr. 1.c. Naxar FI. Kor. II. 
p- 202. 

B. pendula v. japonica, REHD. in BaiLu. Cycl. I. p. 159. 
FERNALD in Amer. Journ. Sci. XIV. (1902) p. 179. 

B. japonica v. camtschatica, H. WINKL. Betul. p. 79. 

In silvis Coreze sept. sat vulgaris. 

Distr. Manshuria, Ussuri, Amur et Nippon. 


Sp. 15. Betula davurica, Pav. Fl. Ross. I. p. 60 t. 39. fig. 


A. Lepes. FI. Ross. III. p. 651. BUORErLL in Journ. Linn. Soc. 
XXXVI. p. 498. Paris. Consp. Ell Kor. Il. p. 48) homage 
Mansh. II. p. 45. H. Wink. Betul. p. 86. Scunem. Illus. Handb. 
I. p. 109. fig. 60. p. fig. 57. K—x, Naxat FI. Kor. II. p. 208. 


B. davurica. var. Maximowicziana, Trautyv (f. 1 et 2) in 
Maxim. Prim. Fl. Amur. p. 250. 

B. davurica v. typica, REGEL in DC. Prodr. XVI. 2. p, 174. 

75. Rose, Hi Winkie. p. liao: 

Hab. in montibus et in silvis Coreze mediz et sept. 

Distr. Nippon media, Ussuri et Amur. 
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Sp. 16. Betula fruticosa, Parr. Fl. Ross. I. p. 62. t. 40. f. 
b. REGEL in DC.-Prodr. XVI. 2. p. 169. Trautv. in Maxim. 
Prim. Fl. Amur. p. 254. Kom. Fl. Mansh. II. p. 50. H. WrNkr. 
Betul. p. 87. ScHNerm. Illus. Handb. I. p. 103 f. 56. d-e. Naxar 
Ble kor. tL p: 203. 

Hab. in silvis pede montis Paiktusan. 

Distr. Manshuria, Amur, Baical et Altai. 


Sp. 17. Betula Ermani, CHam. in Linnea VI. (1831) p. 
537. t. 6. fig. d. Leprs. Fl. Ross. III. p. 653. REegsr in DC. 
Prodr. XVI. 2. p. 176. Kom. Fl. Mansh. II. p. 49. H. WrNgr. 
Betul. p. 66. Scuneip. Illus. Handb. I. p. 102 fig. 53. f-g,_ fig. 
al ee NAISAT It Kor IL. p.420 1. 

Hab. Quelpaert et in montibus subalpinis Peninsule. 

Distr. Nippon, Yeso, Sachalin, Kamtschatica, Amur et Man- 
shuria. 


Sp. 18. Betula Saitoana, NaKat. 

Frutex 1.5 m. alta ramosissimus ambitu spheroidalis. Ramus 
purpureo-castaneus, lenticellis albis sparsim punctulatus. Folia 
parva ovata, maxima 5 cm longa, infra secus venas pilosa, 
inzequaliter serrata. Amenta や erecta cylindrica. Squamee 
anguste trifide margine pilose. Nux ovata v. late-ovata oll- 
vacea apice pilosa, stylis nucem sesquiplo brevioribus coronata, 
alis nucem leviter angustioribus fuscentibus. 

Hab. in summo montium Hallaisan et Chirisan. 

Planta endemica ! 


Sp. 19. Betula costata, Traury. in Maxim. Prim. Fl. Amur. 
pa coon om. El. Mansh. Il. po 43. 

B. ulmifolia var. costata (TRAUTY.) H. WINKL. Betul. p. 64. 

B. ulmifolia, SCHNE. Illus. Handb. I. p. 101. p.p. 

Hab. in montibus Chirisan. 

Distr. Amur. 


A B. ulmifolia in sequenti modo distinguenda. 

B. ulmtfolia, S. et Z. 

Cortex trunci cinereus lamelleo-durunpens. Lenticellus subu- 
latus horizontalis. Folia ovata aut oblongo-ovata, secus venas 
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pilosa aut hirtella. Amenta 2 oblonga aut oblongo-cylindrica. 
Squame margine hirsute, lobis lateralibus divaricatis. 

B. costata, TRAUTY. 

Cortex trunci griseo-fuscens papyraceo-solutus. Lenticellus 
linearis horizontalis. Folia ovato-oblonga aut late-lanceolata 
fere glabrescentia. Amenta 2 oblonga aut fere globosa. Squame 
margine brevissime-ciliolatee v. glabra, lobis lateralibus obo- 
vatis divergentibus. 


Sp. 20. Betula Schmidtii, REGEL in Bull. Soc. Nat. Mose. 
(1865). p. 412 et m DC: Prodm- XVI. 2. D 175 - Herpereim 
Act.. Hort. Petrop. XII. pl 68. Kom. Fl. Mansh: Il. p: 52: 
WiInKL. Betul. p. 62. Naar Fl. Kor Il. p. 201; 

B. punctata, LEVL, in litt. fide Faure. 

Hab. in montibus Coreee sept. ct mediz ct in monte Chirisan. 

Distr. Manshuria et Nippon media. 


Sp. 21. Betula chinensis, Maxim. in Bull. Soc. Nat. Mosc. 
(1879). p. 47. BurKILL in Journ. Linn. Soc. XXVI. p. 498. 
Kom. Fl. Mansh. II. p. 42. Winky. Betul. p. 67. SCHNEID. 
filus. Handb. Il. p: 884) ee 553 "a- bv l-m.- Nakar Fie Kor ie 
10> OZ 6 

B. exaltata; S. Moore in Journ: Linn: Soc’ XV p- 338e- 

t. 16. fig. 8-10. 

B. Fauriei, LEvu. in litt. fide FAORIE. 

Hab. in montibus Coreze mediz et sept. 

Distr. China bor., Manshuria et Nippon media. 


var. angusticarpa, H. WINKL. 1.c. 
Hab. in silvis Py6ng-an. 
Distr. China bor. 


Sp. 22. Betula collina, NagAr. 

Frutex circ. 1.5 metralis ramosissimus, ramis divaricato- 
ascendens. Cortex rami purpureo-atratus, lenticellis albis crebri 
punctulatus. Folia petiolis 2-6 mm longis  hirsutis, laminis 
ovato-lanceolatis v. late-lanceolatis v. lanceolatis basi cuneatis 
v. rarius rotundatis distincte duplicato-serratis, (3.3 cm longis 
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supra glabris v. cirea basin tantum secus venas pilosis, infra 
secus venas pilosa. Spica oblonga sessilis v. subsessilis 1-1.8 
cm longa 8-9 mm lata. Squame trifide, lobis angustis acutis- 
simis. Nux ovata v. late ovata olivaceo-viridis leviter marginata, 
stylis bifidis coronata et apice pilosa. 

Hab. Corea sept. : in colle Ungil. 


Tribus 3: Alnese, Naxkat. 


Genus 5. Alnus, (BRUNE.) TouRNEF. Instit. Rei Herb. I. 
CEOO) ep rosie IIL. 95 


Sp. 23. Alnus fruticosa, Rupr. Flores Samojedorum cisu- 
ralensium (1845) p. 53. n. 249. 

var. mandshurica, CaLLier ex Kom. Fl. Mansh. II. (1904) 
p. 59. Scuneip. Hlus. Handb. I. p. 121 et in FeppE Rep. 
SS 0s C28: 

forma normalis, CaLLier in FEpps Rep. X. p. 226. SCHNEID. 
Illus. Handb. II. p. 888. 

Hab. in montibus Corez sept. 


Sp. 24. Alnus paniculata, NAKAr. 


Forsan finitima ad Al. maritimam que non vidi et Al. 

jJaponice proxima venit, sed a prima inflorescentia foeminea 
paniculato-decomposita, a secunda inflorescentiz forma et foliis 
ovatis v. obovatis v. rotundatis bene distinguenda. 
。 Frutex 3-5 interdum 6-7 metralis. Ramus cinereus Y. atro- 
cinereus, lenticellis punctulatis, juvenilis pilosus. Folia ovata, 
v. rotundata inequaliter obtuse v. obtusiuscule serrata, venis 
lateralibus utrinque 6-8, supra glabra, infra secus venas pilosa 
late-elliptica, obovata v. fere glabra. Folia ramorum lateralium 
usque 1 邊 cm longa 9 cm lata, petiolis 2.4 cm longa ; ramorum 
fructiferorum petiolis 0.8-1.8 cm longis, laminis usque 10 cm 
longis 7 cm latis. Spica mascula axillaris simulque terminali- 
racemosa, juvenilis glutinosa, patens ignota. Spica fructifera 
decomposita ovata v. elliptica resinosa 1-1.7 cm longa 0.8-1 
em lata. Nux resinosa compressa ovata leviter marginata. 

Hab. Corea sept. : in montibus Hoang-gut-to. 
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Sp. 25. Alnus japonica, S. et Z. FI. IS Nat: 0 し の 
230. Mio. Prol. Fl. Jap. p. 69. SAReEgNT Forest Fl. Jap. p. 63 
t. 20. SHiRAsAWA Iconogr. t. 9. f. 18-34. Kom. Fl. Mansh. 
Il p60, Winky. Betalep 114. NAKA Bl Kor ie p20 
CArr. in Schneid. Illus. Handb. I. p. 126. | cg 

A. japonica v. minor, Mig. Prol. p. 69. 

A. maritima v. japonica, REGEL in DC. Prodr. XVI. 2. p. 

186.) ER. ct) Sava Enum: ele jap lp 457. JMATSUM. 
Rev. Alun’ p. ¢ Paris Cousp. El. Kor, Ue ps 43; 

4. Harinoki Japon ex Stes. Syn. Pl. Oecon. Univ. Jap. (1827). 

je 2Qs 

var. genuina, CaLL. in FEDDE Rep. X. p. 228. 

Hab. in montibus et secus fluminibus v. in silvis Coreanz 
Peninsula mediz et austr. 

Distr. Yeso, Nippon, Shikoku, Kiusiu et Manshuria. 

var. koreana, Cau. l.c. p. 229. 

Hab. in Corea media et sept. 

var. reginosa, Nakal. 

Folia javenilia utrinque, rami juveniles, petioli, gemma, 
amenta toto eximie reginosa. Folia elliptica v. opovato- oblonga. 

Hab. Corea sept.: in montibus Ungil. 


Sp. 26. Alnus sibirica, FiscgER ex Turez. Cat. Baic.- 
Dah. (1838) n. 1068. oo ¥ Mansh. II. p. 57. CALL. in 
SCHNEID. Illus. Handb. I. p. 13 
A. incana var. ee ae in Ann. Se. Nat. 22 sém Save 
(1841) p. 207. Lepr. FI. Ross. III. p. 656. REGEL in 
DC. Produ AMI ラ の PD 1895 NaKAr El Kor, ties e0 

A. incana var. glauca, HERD. in Act. Hort. Petrop. XII. p. 
77, Pavis. Consp. Fl. Kor il. p. 48 = 

Hab. in montibus Peninsnle Coreane. 

Distr. Sibiria orient., Manshuria et Amur. 

var. hirsuta, (Turcz.) m. 

Alnus hirsuta, Turez. Cat. n. 1064. Kom. FI. Mansh. II. 
p. 54. CArr. in ScgNgrp. Illus. Handb, I. p. 133. ( 

A. incana v. hirsuta (Turcz.) SPAcCrr in Ann. Se. Nat. 2 ser. 

XV. p: 207. Wepes, Fl. Ross. 1: p, 656. Reemeedu 
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De ecoda EVIL 2. 拓本 TS9. 語 Wsr Betul.. -p. 123. 
Nakat l.c. 

Hab. in silvis Coreee sept. 

Distr. Manshuria, Sachalin, Nippon et Shikoku. 


Sp. 27. Alnus tinctoria, Sarc. Gard. and Forest. X. (1897) 
p. 472. Kom. FI. Mansh. II. p. 56. CArrrEg in ScHNEID. Illus. 
Handb. 1.1906) p. 134. f. 68 h—h’*. f. 72. 1. 
A. incana 8. glauca, REGEL in DC. Prodr. XVI. 2. p. 189. 
Fr. et Sav, Enum. Pi. Jap. I. p. 458. Marsum. Aln. p. 
10. Suirasawa Iconogr. t. 39. 
A. sibirica, FISCHER v. tinctoria, Ko1pz. in schéd. Herb. 
Imp. Univ. Tokyo. (1913). 
var. typica, CArr. in FeppE Rep. X. (1911) p. 233. 
Hab. secus torrentes et in silvis Corea sept. 
Distr. Yeso, Nippon, Shikoku et Kiusiu. 
var. glabra, Carr. 1.c. 
Hab. ut antea. 
Distr. Nippon. 


Cytological Studies on Chrysanthemum.” 
(A- PRELIMINARY NOTE) 


by 


Masato Tahara. 


Chrysanthemum embraces about two hundred species. But 
in the present investigation the following ten species were used 
as principal objects, those with asterisk being our native species. 

Chry. arcticum, L.* 
っ carinatum, SCHOUB. 
っ 。  coronarium, L. 
っ  Decaisneanum, Marsum.* 
» japonicum, Max.* 
っ dJavandulaefolium, Mak. 
,»  Leucanthemum, 1. 
,, Marschall, ASCHERS. 
っ  %morifolium, RaM,* 
,,  mipponicum, FRANCH. 

_ The materials, after an immersion into CaRNoy’s solution, 
were fixed in chrom-acetic solution or chrom-osmium-acetic 
solution, sectioned in a usual way and stained with HEIDENHAIN’S 
iron-hamatoxylin or safranin-gentianaviolet-orange. 


I. CHROMOSOME NUMBER. 


The chromosome numbers of Chrysauthemum species are 
not alike. Chr. japonicum, Javandulaefolium, nipponicum, Mar- 
schallii, coronarium, and carinatum have all 9 chromosomes : 


1) A preliminary account with certain details of the result of this investigation 
was published in Japanese language in the Botaincal Magazin Tokyo. Vol. XXVIII 
1914—Vol. XXIX, 1915. 
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Chr. Leucanthemum has 18, Chr. morifolium has 27, Chry. 
Decaisneanum has 36 (?), while Chry. acticum has 45 chromo- 
somes.” It is a noteworthy fact, that the numbers 18, 27, 36, 
45 are all the multiples of 9. Similar cases were found in 
Musa by TIscHLER and in Viola by MIryATr. 

The sizes of the chromosomes of these plants are also different. 
Generally speaking, the size of the chromosomes is inversely 
proportional to the number of the chromosomes. The sizes of 
the chromosomes of different plants with the same number of 
chromosomes, however, are not always the same; for example, 
the chromosomes of Chr. nipponicum, carinatum, and coro- 
narium are larger than those of Chr. japonicum, lavandulae- 
folium, and Marschallu. 


II. Matoric PROPHASE. 


The maiotic nuclear division was studied in the pollen 
mother-cells of Chr. coronarium. The twelve figures in Pl. ID’ 
are concerned with the maiotic prophase of this plant. 

In the earliest stage, the parallel arrangement of the nuclear 
thread is clearly visible, but this becomes obscure gradually in 
the subsequent stages. The longitudinal splitting of the nuclear 
thread occurs in the later synapsis. So in this stage, the para- 
llel arrangement and the splitting are both visible (Fig. 6. Pl. II.). 
In the second contraction stage, the continuous single spirem 
thread segments into 9 looped or ring-shaped portions; thus 
in the spirem stage the chromosomes are arranged end to end, 
not side by side. 

According to the different authors, the explanations of the 
parallel threads in the maiotic prophase are different. Some 
authors regard them as the parallel arrangement of the whole 
chromosomes, while others take them for the longitudinal split- 


tings of the chromosomes themselves. 


1) The chromosome numbers were determined at the maiotic divisions of the 
pollen mother-cells, thus the numbers-above mentioned being those in the haploid 


generation. 
2) Bot. Mag. Tokyo. Vol. XXIV, 1915, No. 338. 
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_ The case in Chr. coronarium affords a good explanation for 
both views; for in this plant the parallel arrangement and 
longitudinal splitting can be seen at the same moment of the 
maiotic prophase. 


TIT TETRAD DIVISION. 


The type of the tetrad division of the pollen mother-cell of 
Chrysanthemum is quite noteworthy. At the end of the maiotic 
nuclear division, the new partition cell-walls appear in the form 
of protuberances in the inner surface of the cell-wall of the pollen 
mother-cells. These protuberances proceed centripetally and con- 
strict the pollen mothercell into four equal portions. This type 
of tetrad division reminds us of the type of tetrad division of 
the tetraspore mother-cell in Rhodophyceae. 


IV Empryosac MOTHER-CELL. 


The several embryosac mother-cells in the same ovule were 
reported already by many authors in many Angiosperms. 
Chrysanthemum presents, however, a very conspicuous example 
in this respect. 

The table” in my above cited paper gives a general view of 
my result ot the investigation on this point. Chry. nipponicum 
and Chry. Decaisneanum have only one embryosac mother-cell 
in each ovule. But in other Chrysanthemums two or more 
embryosac mother-cells are found almost always in the same 
ovule ; especially in Chry. Marschall, we met with five to ten 
embryosac mother-cells in one and the same ovule. The maiosis 
of these cells goes normally without any indication of disinteg- 
ration. - 


1) No. 389. p. (102.) 
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Ueber das Leuchtwasser und dessen 
Schutz in Japan. 


Von 
M. Miyoshi. 


Mit I Tafel. 


Das Leuchtwasser, welches durch das massenhafte Auftreten 
von Chromulina Rosanofii verursacht wird, ist in Europa schon 
lange bekannt. Ich selber hatte Gelegenheit, auf meiner letzten 
Reise nach Europa im Jahre 1913 eine solche Stelle im ,, Fel- 
senmeer “‘ der Luisenburg bei Wunsiedel in Deutschland zu be- 
suchen.» Die Oberflache eines Brunnenwassers war dicht mit 
gelblichem Staub bedeckt und zeigte gegen die Sonne einen 
prachtvollen goldigen Glanz. Nach der personlichen Mitteilung 
des Herrn Dr. A. ScuHmipt, dem ich manche wertvolle Winke 
zur Besichtigung dieser Gegend verdanke, ist das Leuchtwasser 
neben dem Leuchtmoos, welches auch hier im Felsenmeer vor- 
kommt, als Naturdenkmal geschiitzt. 

Bereits vor meiner Abreise nach Europa bekam ich aus der 
Provinz Awa, die unweit von Tokyo liegt, die Mitteilung, dass 
das Wasser eines Brunnens mit goldenem Glanz leuchte. Znu- 
gleich erhielt ich auch eine Probe dieses Wassers. Obgleich ich 
bei der Untersuchung des Wassers intakte Zellen der C. Rosanofii1 
nicht finden konnte, tauchte mir natirlich die Vermutung auf, 
dass die genannte Erscheinung sicher dem betreffenden Organis- 
mus zuzuschreiben sei. 

Einige Zeit darauf teilte mir Herr N. Tanaka, der Besitzer 
der bekannten Higeta-Soja Fabrik in Choshi mit, dass ein 
Leuchtwasser von grosser Schonheit in der Bentenkutsu-Grotte 
in Hagiu, Provinz Kadsusa, zu finden sei. 


1) Vergl. A. Scumipr: Fiihrer durch das Fichtelgebirge und den Steinwald. 
V. Aufl. 1910, p. 30, 87. 
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Im Sommer 1914 meldete die Tokyoer Zeitung Jiji-Shimpo das 
Vorkommen eines Leuchtwassers in der Umgebung von lida, 
Provinz Shinano, und ferner, dass es, wie STUD. RER. NAT. S. 
Tsutsui durch Untersuchung herausfand, durch C. Rosanoffi ver- 
ursacht ist. Bald darauf berichtete mir Herr T. MryAakAWA, 
Lehrer der Naturgeschichte an der Mittelschule in lida, dass 
das Leuchtwasser in einem Brunnen in Shimo-Toraiwa bei lida 
vorkommt. Er sandte mir eine Wasserprobe, welche nach der 
mikroskopischen Untersuchung nur einige Reste von Chromulina- 
Zellen enthielt ; der grosse Teil freilebender Zellen wurde wah- 
rend der Versendung beschadigt und beinahe desorganisiert. 
Trotz dieses unvollstandigen Materials blieb kein Zweifel, dass 
das Leuchten des Brunnenwassers durch C. Rosanoffii zu Stande 
kommt. 

Um aber die Leuchterscheinung an Ort und Stelle genauer zu 
untersuchen, reiste mein Assistent Dr. S. HrBrNo nach der oben 
genannten Ortlichkeit und bestatigte vollkommen die Befunde 
von Tsursul und von mir. Die Resultate seiner Untersuchung 
wurden bereits in der vorigen Nummer dieser Zeitschrift in 
japanischer Sprache publiziert. i 

Der Brunnen von Shimo-Toraiwa, wo das Leuchtwasser vor- 
kommt, befindet sich, wie in dem oben genannten Artikel mit- 
geteilt ist, an der Stidseite eines kleinen Htigels. Das Wasser ist 
seicht und klar, und seine Oberflache ist von der Sonne belichtet. 

Der goldige Glanz der WasseroberHache tritt nur im diffusen 
Lichte deutlich zu Tage, bei starker Besonnung dagegen geht er 
in einen weisslich-gelben Ton tiber,—eine Farbenanderung, die 
durch Bewegung der Chromatophoren infolge der gesteigerten 
Lichtintensitat zu Stande kommt. 

Im letzten Herbst machte Marguis Y. ToKUGAWA mit mir 
und anderen eine Exkursion nach Hagiu, um das dortige Leucht- 
wasser zu besichtigen. Am Abhange eines der Meereskitste ent- 
lang liegenden Higels sieht man eine Grotte, die ca. 2 m breit, 
8m tief und 4m hoch ist. Das Bett der Grotte bildet ein 
Brunnen, welcher mit triibem Wasser gefiillt ist. Wider Erwar- 
ten leuchtete das Wasser in der Zeit leider nicht, wahrscheinlich 
infolge von Untersinken oder Zerstreuung der am Wasserspiegel 


ァ マ 


May, 195-] UEBER DAS LEUCHTWASSER UND DESSEN SCHUTZ. 5: 


liegenden Zellen aus unbekannter Ursache. Ich entnahm mehrere 
Wasserproben und konnte nur mit Schwierigkeiten einige Chro- 
mulinazellen unter dem Mikroskope finden. Es war schon 
Spatherbst, die Zeit war nicht mehr stmnstig, um das Leucht- 
phanomen zu beobachten. Wie man uns erzahlte, ist das pracht- 
volle Leuchten nur von Mitte Friihling bis zam Spatsommer zu 
sehen. 

Ausser den oben genannten zwei Stellen kommt nach HERRN 
TsuTSUI ein ganz gleichartiges Leuchtwasser in einer kleinen Grotte 
im Grundsttick der VII. Hoheren Schule zu Kagoshima vor. 

Es ist zu erwarten, dass C. Rosanoffii und ev. das Leucht- 
wasser noch in manchen anderen Gegenden gefunden werden. 
Wahrscheinlich ist dieser Organismus in Japan weit verbreitet, 
nur findet seine massenhafte Entwicklung in der Natur ziemlich 
selten statt. 

Es ist nur einige Jahre her, dass das Leuchtmoos” in der 
Provinz Shinano bekannt geworden ist, und nun folgt die Ent- 
deckung des Leuchtwassers dort und in anderen Provinzen. 
So muss es mit Freude begriisst werden, dass in Japan immer 
wieder neue botanische Schatze entdeckt werden. Vom Stand- 
punkte der Naturdenkmalpflege bediirfen das Leuchtwasser und 
ebenso das Leuchtmoos eines geigneten Schutzes. Wie wir er- 
fahren haben, liessen die Besitzer der Brunnen an den oben er- 
wahnten Stellen, wo das Leuchtwasser vorkommt, den Eingang 
bereits mit einem Zaun sperren, um irgend eine Ausntitzung des 
Wassers zu verhtten. Somit ist die Vernichtung des interessan- 
ten Naturobjekts nicht mehr zu befiirchten. 


Tafelerklarung. 


Fig. 1. Aussenansicht der Schutzstelle des Leuchtwassers in Shimo-Toraiwa bei Tida, 
Shinano. Der Eingang des Brunnens ist eingeziiunt. (HrprNo phot. am 20. 
Sept. 1914.) 

Fig. 2. Innenansicht des Brunnens mit Leuchtwasser. (HrErNo phot.) 


1) Vergl. M. Mryosgr: Ueber die Kultur der Schistostega osmundacea, Schimp. 
Bot. Mag. Tokyo, Vol. XXVI, p. 304, 1912. 


Preecursores ad Floram Sylvaticam 
Koreanam. III. 


(FAGACEA) 


Auctore 


Takenoshin Nakai. 


Gn. 1. Fagus, (Dop.) ToURNEE. 


Instit. Rei Herb. I. (1700) p. 584. III. t. 351, 


Sp. 1) Fagus japonica, Maxim. in Mél. Biol. XII. p. 542. C. 
K. ScgNsrp. Illus. Handb. Laubholzk. I. (1906) p. 155. fig. 
91. a—a’. 

Hab. in insula OoryGngtO. 
Distr. Nippon. 


Gn. 2. Castanea (Dop.) TournerF. 


Instit. Rei Herb. (1700) p. 584. III. t. 352. 


Sp. 2) Castanea mollissima, BL. in Mus. Bot. Lugd. Bat. I. 
(1850) p. 286. C. K. Scunerp. Illus. Handb. Laubholzk. I. 
(1906) p. 899. fig. 563. c-d. 

In Corea culta, forsan olim e China introducta. 
Distr. China. 


Sp. 3) Castanea Bungeana, Bu. in Mus. Bot. Lugd. Bat. I. 
(1850) p. 284. 
Hab. in montibus Core (preter Ouelpaert et partem 
borealem peninsule). 
Distr. China. 
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Gn. 3. Lithocarpus, Br. 


Byd. (1825) p. 526. FI. Jav. (1828) p, 34 t. 20. ENpr. Gen. 
Pl. p. 275 n. 1846. Suppl. IV. (1848) p. 27. Mug. FI. Ind. 
Bate I (2855) pe S60: 

Pasania (non OERsT.) PRANTrL. Nat. Pflanzenf. III. i. p. 55. 

Sect. Chlamydobalanus (ENpr.) NaxKat. 


Quercus B. Chlamydobalanus, Enpvu. Gen. Pl. Suppl. IV. pars 
TI. (1847) p. 28. DC. Prodr. XVI. 2. (1864) p. 102. BeEnra. 
et Hoox. Gen. PI. III. i. (1880) p. 409. 

Pasania sect. a Chlamydobalanus (ENpuL.) PRANTL Nat. Pflan- 
zenf. III. i. (1894) p. 55. Scunerp. Illus. Handb. Laub- 
holzk. I. (1906) p. 160. Korpz. in Tokyo Bot. Mag. X XVII. 
(1914) p. 70. 

Quercus Sect. Castaneopsis, BL. Mus. Bot. Lugd. Bat. I. (1850) 
p. 228. 

Q. sect. Encletsocarpon, Mig. in Ann. Mus. Bot. Lugd. Bat. I. 
(1860-4) p. 116. | 


Sp. 4) Lithocarpus cuspidata (THuns.) NAKAr nov. comb. 

Quercus cuspidata, THuns. FI. Jap. p. 176 et Icon. PI. 
jap etrait beRoeSviepll, Llesp.)568.)SiEB. Gt の UGC 
Bijapak p. 8.p-p. bu. 9Mins, Bot. Lugd. Bat: I. p: 228. 
DGwrrodi OVE 2p. OSs psp: 

Pasania cuspidata, OERST. in Kjceb. Vidensk. Meddel. (1866) 
p. 81. ScmNsrp. Illus. Handb. Laubholzk. I. (1006) p. 
160 fig. 108. c. 

P. cuspidata 2. Thunbergii, Maxino in Tokyo Bot. Mag. 
OXI. (909) ps 4.1. 

Hab. in silvis Quelpzrt austr. 
Distr. Kiusiu, Liukiu, Shikoku, Nippon occid. et austr. 


Sp. 5) Lithocarpus Sieboldii (Maximo) NAKAr. nov. comb. 
Pasania Sieboldii, MAkrNo in Tokyo Bot. Mag. XXIV. 
(1910) p. 232. 
P. cuspidata 2. Sieboldii, Maxtno in Tokyo Bot. Mag. 
XXIII. (1909) p. 141. 
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P. cuspidata, (non OERST.) PRANTr in Nat. Pflanzenf. III. i. 
p. 55. fig. 38. H. SrRAsAWA Nippon Shinrin Jumoku 
Dzufu I. Pl. XXXIV. 1-13. 

Hab. in silvis Quelpzert et archipelagi koreane. 
Distr. Nippon, Shikoku et Kiusiu. 


Gn. 4. Quercus (THEOPH.) TOURNEE. 
Tnstit: Ker Hero. ip: 582. 01349) 
Conspectus subgenerum et sectionum. 


Subgn. 1. Cerris, Orrst. 
Folia persistentia v. decidua. Involucri squamz lineares 
angustee, saltem exteriores recurve. Fructus biennis. 
Sect. 1. Stellatee, Nakat. nov. 
Folia decidua, subtus dense stellulato-tomentosa, supra pilis 
simplicibus pilosa. Cortex suberosa. 
(QO. serrata THUNB.). 
Sect. 2. Pilosee, NAKAI. nov. 
Folia decidua, pilis simplicibus pilosa. Cortex dura. 
(QO. acutissima, CARRE 
Suben. 2. Lepidobalanus, ENDL. 
Folia decidua v. persistentia. Fructus annuus. 
Sect. 3. Diversipilosze, ScHN. 
Folia decidua, pilis simplicibus ac stellulatis pilosa. Involu- 
cri squame erectz vulgo breves. 
(OQ. mongolica, Fiscu., O. glandulifera, Bu., QO. aliena, 
BL, Q. Fabri, Hance, Q. Mc. Cormicku, Carr., 
Q. major, NaKxat., QO. donarium, NAKAT. ) . 
Sect. 4. Dentatae, ScHNEID. 
Falia decidua pilis stellulatis dense vestita. Involucri squa- 
mee Jineares exteriores v. omnes reflexe. 
(QO. dentata, TONs., Q. nipponica, Korpz.). 
Subgn. 3. Cyclobalanopsis (OERsT.) PRANTL. 
Folia persistentia, subtus cera cum glauca v. nivea. Fructus 
annuus. 
(OQ. myrsinefolia, Bu., QO. stenophylla, MAKrNo., Q. 
glauca, THUNB.). 
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Subgn. 4. Cyclotheca, NAKAr. nov. 


Sp. 


Sp. 


Sp. 


Folia persistentia subtus non cerifera. Fructus biennis. 
(QO. acuta, THUNB.). 


6) Quercus acutissima, CARRUTHERS in Journ. Linn. Soc. 

IV. (1862) p.-33. 

Q. acuminatissima, Carr. (non Bt.) 1.c. p. 32. 

Q. serrata (non THunB.) Mig. Ann. Mus. Bot. Lugd. Bat. I. 
ps L0o. Des Prodan xX MI2 (1864) p. 50: | Fr; et Sav. 
Enum. Pl. Jap. I. (1875) p. 447. SHrIRAr in Tokyo Bot. 
Mag. IX. (1895) p. 412 Pl. VII. 8. Surrasawa Nippon 
Shinrin Jumoku Dzufu Pl. XXVI. 1-12. Naxar FI. Kor. 
ne ps 208: 

Hab. in Corea media at austr., nec non Quelpert. 
Distr. China, Kiusiu, Shikoku et Nippon. 


7) Quercus serrata, THuns. FI. Jap. (1763) p. 176. Wirrp. 
Sp. Pl. IV. 1. p. 431. PERs. Syn. II. p. 568. Bi. Mus. Bot. 
Lugd. Bat. I. p. 296. Kom. Fl. Mansh. II. p. 74. ScHNEID. 
Illus. Handb. I. p. 178. f. 108 d. 109 a—b’. 

QO. Bungeana, FORBES in Journ. Bot. (1884) p. 83 et 85. 
Fr. Pl. Day. p. 275. SgsAN in Journ. Linn. Soc. XXVI. 
p. 508. Parris. Consp. FI. Kor. II. p. 50. 

. chinensis (non ABEL) BuNGE Enum. Pl. Chin. bor. p. 61. 
DC we codn xvi: 25 p OO- 

. serrata, THUNB. v. chinensis, VW ENZIG in Jabrb. Bot. Gart. 
Berlin IV. p. 221. 

Bvariaoiisy Bras cap: 29ieeDC. 1, c.. Praet SAV Enum. 
Pl. Jap. I. p. 447. Smrrai in Tokyo Bot. Mag. IX. 
(1895) p. 413. Pl. VII. 3. Surrasawa Nippon Shinrin 
Jumoku Dzufu. Pl. XXVIII. 1-11. Nakai FI. Kor. II. 
p. 208. 

Hab. in montibus Coreee. (preeter Quelpeert.). 
Distr. China, Manshuria et Japonia. 


So) KS) 


1) 


8) Quercus mongolica, FIscHER in litt. ex Turcz. Cat. 
Baic.-Dah. n. 1014. Lepeps. Fl. Ross. III. p. 586. Rupr. in 
Mél. Biol. II. p. 554. Maxim. Prim. Fl. Amur. p. 241. 
REecED Lente’, Usssn, 4346; DC. Prodr. XVI. ‘nun. p. 14. 
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Fr. Scumipt, Amg. n. 324 Sachal. n. 377. SKAN in Journ. 
Linn. Soc. XXVI.p. 519. Kom. Fl. Mansh. II. p. 68. 
Naxkal Fl. Kor. II. p. 208. Scuneip. Illus. Handb. I. p. 209. 
Korpz. in Tokyo Bot. Mag. XXVI. p. 165. 

Q. sessilifora vV. mongolica, Fr. Pl. Dav. p. 278. 


.. typica, NAKAr. 


Dentes folii obtusi. Folia rami fructiferi criciter 10-18 cm 
longa. 
forma 1. Folia glaberrima. 
Hab. in montibus peninsula Koreane, Olu et Oor- 
Yongt0. 
Distr. Dahuria, Amur, Manshuria, China, Ussuri, Sacha- 
lin et Nippon media (ubi rara). 
forma 2. tomentosa, m. Folia subtus secus venas pilosa. 
Q. mongolica v. tomentosa, SEEM. in litt. fide FAURIE. 
Hab. ut antea. 
liaotungensis (Korpz.) NAKAr. 
Q. liaotungensis, Korpz. in Tokyo Bot. Mag. XXI. (1912) 
p. 166. Icon. Pl. Koish. I. 4. Pl. 55. 
Dentes folii obtusi. Folia rami fructiferi circiter 6-9 cm longa. 
forma 1. glabra, m. Folia fere glabra. 
Q. funebris v. glabra, LEVL. in litt. 
forma 2. funebris, m 
QO. fanebris, LEVL, in litt. 
Folia utrinque secus venas pilosa v. villosula. 
forma 3. undulatifolia, m 
Q. undulatifolia, LEV. in litt. 
Folia margine undulato-curvata. 
Hab. in montibus Quelpeert. 
Distr. f. 1. Liaotung-peninsula. f. 2 et 3 sunt plantz 
endemice. 
manshurica (Korpz.) NAKAr. 
Q. grosseserrata (non Mig.) Kom. FI. Mansh. II. p. 74. 
Naxat FI. Kor. II. p. 209. 
Q. crispula v. manshurica, Koz. in Tokyo Bot. Mag. 
XXXVI) ll64 
Dentes folii acuti v. acutiusculi. Folia rami fructiferi 
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circiter 10-18 cm longa. Folia ea QO. crispule (=O. 
grosseserrata) similia, sed venis primariis obligomeris et 
cupula vadosior. 

Hab. in montibus Peninsule. 


Distr. Manshuria. 


9) Quercus glandulifera, Bu. Mus. Bot. Lugd. Bat. I. 
GES50) pacoo. View rrolmerl. jap. p. 358. GC.’ Prodr. 
TOV 2 40. Reb OAV enum.F 1. Japs I. pi 447, Er. 
Pl. Dav. p. 274. SkKawn in Journ. Linn. Soc. XXVI. p. 514. 
RArinaconsp: Hl Kor, Eso 51. Nakar ET Kor: Tf. p. 207. 
SHiral in Tokyo Bot. Mag. IX. p. 410. Pl. VII. I. Surra- 
sawA Nippon Shinrin Jumoku Dzufu Pl. XXVI. 13-24. 
SCHNEID. Illus. Handb. I. p. 208. 
mecaneseens, Br. lie DC. Brodr XV. 2. 
Ret SAV. lcs) CHIRAL ec. Pl, VIN,-2. 
. canescens Y. urticzefolia, Mig. in Ann, Mus. Bot. Lugd. 
Baty leap Oo: 
. coreana, LEVL. in litt. fide Taguer. 
. grosse-setrrata, L&vL. in litt. fide TAOUET. 
. serrata, LEvL in litt. fide TagueEr. 
BonEcexriola saa e.s DGasl: ec. Dil 山 6 HIRA et Savisl. c. 
SKAN I. c. p. 522. Martsum. Ind. II. 2. p. 30. 
Hab. in montibus Coreee mediz et austr. 


EL Mio, Ie. 


(Sy NS) 


WHSKOKS 


Distr. China et Japonia. 


. 10) Quercus aliena, Br. Mus. Bot. Lugd. Bat. I. p. 298. 


DC] Brodr  XVi.2, DL 外語 et Sav, Enum. Pl. Jap..1. p. 
445. SKaAN in Journ. Linn. Soc. XXVI. p. 505. SHIRASAWA 
Nippon Shinrin Juamoku Dzufu Pl. XXVIII. 12-22. Paris. 
Consp:eel Kor Ip. 50; 9Kom. Fl, -Mansh, I, p. -75. 
Naxar Fl. Kor. Il. p. 209. Korpz. im-Tokyo Bot. Mag. 
SOO py 163: 
Q. Griffithii, Hoox. et THom. in DC. Prodr. XVI. 2. p. 14. 
Hab. in montibus Corez tote (preeter Quelpzrt). 
Distr, China, India, Manshuria et Japonia. 


11) Quercus major (SEEM.) NAKAr. 
QO. glandulifera var. major SEEM. in litt. 
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Arbor usque 20m. alta, trunco 8d. m. diam., cortice dura 
irregulariter fssa. Ramus primo glaber v. ciliatus, lenticellis 
albis minute sparsimque punctulatus. Folia distincte petio- 
lata, ramorum fructiferorum petiolis 1 cm longis, laminis 
10-16 cm longis oblongo-obovatis v. late-oblanceolatis, 
supra viridibus, subtus glaucinis stellulato-pilosis simulque 
secus venas pilosis, venis primariis utrinque 10-14. Fructus 
annuus. Cupula brevi-hemispherica squamis imbricatis ab- 
breviatis adpressissime ciliatis. Glans ovata v. oblonga. 
Hab. in montibus Peninsule Coreane. 2 
Planta endemica. 


12) Quercus donarium, NAKAr. 
Affinis Q. glanduliferee, sed foliis majoribus supra 1ucidis 
grossius incurvato-serratis exqua bene dignoscenda. 
Arbor 10 metralis, cortice irregulariter fissa dura. Ramus 
glaber, lenticellis albis minutis punctulatus. Folia petiolis 
glabris 1-1.2 cm longis, laminis oblanceolatis longe acumi- 
natis 7-12 cm longis, supra lucidis, subtus pallidis v. glaucinis 
pilosisque, margine grosse incurvato-serratis, venis primariis 
utrinque 11-15. Fructus annuus, unicus ad apicem pedun- 
culi 1-1.3 cm longi terminalis. Cupula ut in QO. glandulifera. 
Hab. Corea austr. : pede montis Chirisan. 
Planta endemica. 


13) Quercus Mac-Cormickii, Carr. in Journ. Linn. Soc. 
VI. (1861) p. 32. Baker et Moore in Journ. Linn. Soc. 
XVIE p38 MCs Brodr WWA 
Q. dentata, THuns. v. Mc. Cormicku, SKAN in Journ. Linn. 
Soc. XXVI. p. 5115” Parm: Consp-F1. Kor, Weep ole 
Naxkal Fl. Kor. II. p. 209. 
Hab. in silvis montium Coreee mediz. 
Distr. China. 


14) Quercus Fabri, Hance huc inserenda. Specimen 
koreanum non possideo. 


15) Quercus dentata, THuns. Fl. Jap. p.177. Ic. Pl. Jap. 
Dec. V. 4. 6:5 Pers: Syn. Pl. 5 70.. 2B Nis Bote 
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Sp. 


Sp. 


Sp. 


acd: Bat. Vip: 1297. -- DGeyProds: XVI. 2: p-13._.. Fr. et 
SAV. Enum. Pl. Jap. I. p. 445.- Fr. Pl. Dav. p. 275. Skan 
in Journ. Linn. Soc. XXVI. p. 511.. Patis. Consp. FI. Kor. 
Il. p. 51. Surrasawa Nippon Shinrin Jumoku Dzufu Pl. 
XXVIT. 1-15. ScgmNgrp. Illus. Handb. I. p.’ 209; f 133. 
Naxat Fl. Kor. II. p. 209. Korpz. in Tokyo Bot. Mag. 
X XVI. p. 161. 

dentata, THuNB. v. Wrightu, DC. Prodr. XVI. 2. p. 13. 
dentata, THUNB. v. grandifolia, Korpz. |. c. 

obovata, BONeg Enum. PI. Chin. bor. p. 62. DC. I. c. 
vunnanensis, Fr. Journ. Bot. (1899) p. 146. 

Hab. in Corea tota. 

Distr. China, Manshuria austr. et Japonia. 


SiIDNH 


16) Quercus nipponica, Korpz. in Tokyo Bot. Mag. XXVI. 
joes Keil 

Hab. in Corea media. 

Distr. Japonia. 


17) Quereus acuta, THuns. Fl. Jap. p. 175. WILvp. Sp. 
Biber, ps 4295) PERS. oyneee!. Ik p. 567.) Br. Mus. Bot. 
Lugd. Bat. I. p. 299. Mig. Ann. Mns. Bot..Lugd. Bat. I. 
p- 115. FR. et Sav. Enum. Pl. Jap..I. p. 448. DC. Prodr. 
XVI 2. p.91. Prant in Nat. Pflanzf, TIT. 1. p. 56. -ScHNEID. 
Illus. Handb. Laubholzk. I. p. 210 f. 108 b. 
Mpuercen, Br als cy DC? le 
. Kasaimok, LEvt. in litt. fide Taouet. 
MieViCAtam bier Cul) Comianc. Nios lies-p. Als.) ERs et 
Sav. 1. c. p. 449. 
marginata Pv. |. ¢. p. 3040 DC. Ic. p. 106. 
. pseudoglauca, LEVL. |. c. 
. quelpertensis, LVL. 1. c. 

Hab. in-insula Quelpzert et archipelago Koreano. 

Distr. Japonia. 


NNN 


や さく 


18) Quercus glauca, THuns. FI. Jap. p. 175. Wrrrp. Sp. 
REV tepe4a0" Pers, Synael. Il. p. 567.) Brome Mus. 
Bot. Lugd. Bat. I. p. 302. Mig. Ann. Mus. Bot. Lugd. Bat. 


W 
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1p. 115.) DC. Brodr) XVI. 2. p- 100, “PRect Saveeauae 
Pl. Jap. I. p. 448. Hook. fil. Fl. Brit. Ind. V. p. 604. Fr. 
Pl. Dav. I. p. 276 et Journ. Bot. (1899) p. 159. SKAN im 
Journ. Linn. Soc. XXVI. p. 515. SHrrasawa Nippon Shin- 
rin Jumoku Dzufu Pl. XXX. 13-24. Scunem. Illus. Handb. 
ape Zid 1OSy 


Q. annulata, SMITH in REE’s Cyclop. XXIX. n. 22. 

の . dentosa, LINDrL. WALL. Cat. n. 2775. 

Q. laxiflora, LinDL. Wau. Cat. n. 2774. 

Q. Phullata, BucK-Ham. in D. Don Prodr. FI. Nep. p. 57. 
Hab. in silvis Quelpeert austr. 
Distr. Nippon, Shikoku, Kiusiu, Liukiu, China et Hima- 
laya. 

19) Quercus myrsinefolia, BL. Mus. Bot. Lugd. Bat. I. 


Ds 305. Mio. Ann. Mus: Bot. Lugd. Bat. I. p. 117) Pravet 
SAV Enum. Pl. jap Ip: 449... DGC Broder, XVilwZa plone 
Q. glauca, LEVL. in litt. fide Taguer. 

QO. Taquetii, Levi. nov. hybrid 1. c. 

QO. Vibrayana, Fr. et Sav. Enum. Pl. Jap. I. p. 449. II. p. 
498. ScHnerp. Illus. Handb. I. p. 211. SKan in Journ. 
Linn. Soc. XXVI. p. 522. 

Hab. in Quelpert austr. 
Distr. Nippon, Shikoku et Kiusiu. 


20) Quercus stenophylla (Br.) Makino in Tokyo Bot. 

Mag. XXIV. p. 17. 

Q. glauca v. stenophylla, BL. Mus. Bot. Lugd. Bat. I. p. 
303. Fr. et Sav. Enum. Pl. Jap. I. p. 448. in nota. 

Q. longinux, Hayata Materials Fl. Form. p. 292. 

O. myrsinefolia, SIRASAWA Nippon Shinrin Jumoku Dzufu 
Pl. XXXI. 13-24. 

Q. pseudo-myrsinefolia, Hayata l. c. p. 295. 
Hab. in silvis Quelpert austr. 
Distr. Nippon, Shikoku, Kiusiu et Formosa. 


Philadelphus Japono-Coreane。 
Auctore 


Takenoshin Nakai. 


Philadelphus, Linn. 
> Conspectus specierum. 


A. Cortex rami biennis haud vy. rarissime fissus. (Sect. Satsu- 
mani, Ka:HNE). Pedicelli pilosi. Styli glabri. Petala ovato- 
oblonga v. oblonga.......... 0 Ph. Satsumi, SIER. 

B. Cortex rami biennis in particulis irregulariter fissus et 
demum sejunctus. (Sect. Coronarii, Ka:HNE). 


a) Pedicelli glabri. Styli glabri. Ramus gracilis. Folia 


UGH UNA eeceeemacy Wet b-€o sen voce aba Ph. pekinensis, RuPR. 


b) Pedicelli pilosi v. patentim hirtelli. 
a) Styli per totam longitudinem glabri. 
© Pedicelli pilosi. Folia membranacea. Petala 
ovata v. rotundata interdum oblonga............ 
KS Ph. tenuifolius, Rupr. et Max. 
〇 〇 Pedicelli subpatentim villosuli. Folia non 
FIC TIMD ATI ACC AMAR. coe sos saris: Saseeenan. Seta ngncatwedewcunaedee 


8) Styli pilosi. 
© Styli per totam longitudinem pilosi et ad 
medium fissi. Rami patentim hirtelli.............. 
best coteegasePecacssvebetes Ph. lasiogynus, NAKAl. 


OO Styli basi pilosi, Ramus pilosus v. subglaber. 
A Petala oblonga. Folia membranacea........ 
Tae: seat coer iNeeete aia Ph. shikokianus, NAKAI. 


AA Petala rotunda. Folia non membranacea. 
Ph. Schrenckii, Rupr. 


OOOH Pe eee e eee ee see eeeenueeeee 
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Enumeratio Specierum. 


Sect. I. Satsumani, KG@:HNE. 

Philadelphus Satsumi, Step. ex LINpr. et Paxr. Flow.- 

Gard. II. (1851-2) p.102. ScgNgrp. Illus. Handb. I. p. 371. 

fy Zola ie ABS 2h. 

アア. coronarius v. genuinus, Maxim. Rev. Hydr. p. 37. p. p. 

P. coronarius v. Satsumi, Max. Rev. Hydr. p. 40. FR. et 
SAV. Boum Pl jap. 1 p 156 Marsume Ind: eiliaie: 
106s able Oy SIS) 

P. Matsumuranus, K@HNE Gartenfl. (1896) p. 10. ScHNED. 
Illus. Handb, I. p. 374. in nota P. caucasict. 

P. Satsumanus, SIEB. ex Mig. in Ann. Mus. Bot. Lugd. Bat. 
1O0[; (USGA). jos SY). 

P. Satsumanus v. nikoensis, REHD. in Mitt. Deut. Dendr. 
Gesells. XIX. (1910) p. 249. 
Hab. Nippon: prov. Iwashiro, mons Adzumasan, 12. VI. 
1903. fl. (G. Nakanara). Yumoto prope Aidzu. 4. VIII. 
1879. fr. (R. Yarase et J. Marsumura). prov. Shinano, 
mons Ontakesan, VIII. 1910. fr. (G. Korpzuwr) Wada- 
t6ge 23. VII. 1880 fr. (J. Matsumura). Prov. Shimo- 
tsuke, Nikko 19. IV. 1878. f. (J. Matsumura). ibidem 
28. VI. 1982) 1 (6 Komazsu). Prov Raganemons 
Hakusan 6. VIIL 1881. fr (RO VArTABE).. “Prov steam 
mons Tateyama, 24. 7. 1884. fr. (J. MATSUMORA). 
Prov. Tanba, Sasamura, 2. VI. 1912. fl. (K. TaKkeENno- 
UCHI). 
Planta endemica ! 


Sect. II. Coronarii, KQ@HNE. 
Philadelphus tenuifolius, Rupr. et Maxim. in Mél. Biol. 


. I]...(1856) p. 425 et 542. Maxim. Prim. Fl. Amur. (1859) 


p-2108: SeENED。 Illus. Handb. I. p: 372. 1 2385 "menu 
NAKAr Chosenshokubutsu fig. 413. 


..P. coronarius v. Satsumi, Naxat Fl. Kor. Il. p. 485. 


P. coronarius v. tenuifolius, Maxim. Rev. Hydr. (1867) p. 38. 
Hab. Corea: Ham-gyong, mons Musanryong 21. VI. 
1909 (T. NAAr) mons Atokryong 6. VII. 1914 (T. NAkAr 
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3) 


4) 


n. 2046). Phy6ng-an: mons Paikpyoksan 9. VI, 1913. 
fl. (T. IsHmoya n. 153). mons Tai-Chongsan, 26. V. 
1912. fl. (AH. Ivar n. 3), Changsisan, 26. VI. 1914. fl. 
(T. Naxar. n. 2038) mons Atokryong. 5. VII. 1914. f1. 
(T. Nakai n. 2043). secus vias inter Sakjyu et Changjyu, 
a. Wi. 1914. ff (i. Nakar n. 2032). Kyong-geui: in 
silvis Koang-nyong, 26. V. 1914. fl. (T. Naxatr n. 2045). 
ibidem 7. VII. 1912. (T. Mori n. 207). Synu-uon 2. VI, 
1912. f. (H. UEEr. n. 154). Chol-la: mons Chirisan, 30. 
VI. 1913. fl. (T. Naxatl n. 82). 

Distr. Manshuria et Amur. 

Philadelphus Schrenckii, Rups. in Mél. Biol. II. (1856). p. 

542. .Maxim. Prim. Fl. Amur. p.. 109. ReEcEL Tent. FI. 

Wss:ea 187.) Kom FI Mansh. Il p. 429. DD SCHNEDD. 

Ilias. Handb. I. p. 372. f. 238, c. Naxar Chosenshoku- 

butsu. fig. 414. 

P. coronarius v. mandshuricus, NaKxat FI. Kor. Il. p. 485. 

ア . coronarius v. pekinensis, NaKxat Fl. Kor. I. p. 222. 

P. coronarius v, Satsumi, Maxim. Rev. Hydr. (1867) p. 40. 
PD: p. Nakai Fl. Kor. I. p. 221. p. p.. Yasrin Tokyo 
Bot. Mag. XVII (1903) p. 198. 

P. Schrencki v. Jacki, K@HNeE in FEDDE Rep..X. (1911) 
p- 127. 

Hab. Insula Tsushima : mons Oyamadake, 10. VIII. 1901 
fr (Y. YABE). 

Corea: Kyong-geui, mons Namhansan, 2. VIII. 1902 fr. 
(T. Ucutyama). Kang-uon : Mukkai 12. VIII. 1902. fr. 
(T. Ucgryawa). Chol-la : mons Chirisan, VIII. 1912. fr. 
(T. Morr n. 312). Phyong-an : in silvis Chyang-jyu. 6. 
VI. 1914. fl. (T. Naxal. n. 2033). .Hamgyong :, Syong- 
jin. 17. VI. 1909. fl. (T. Naxar). in silvis Chang-jin. 10. 
VII. 1914 (T. Nagar n.-1511). 

Distr. Amur, Manshuria et Ussuri. 

Philadelphus pekinensis. Rupr. in Mél. Biol. II. (1856) p. 

543. Kom. Fl. Mansh. II. p. 430. Scunemp. lus. Handb. 

I. p.. 343. f: 247. p=r,-fig. 238. ef. 

P. coronarius v. pekinensis, Max. Rev. Hydr. (1867) p. 42. 
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Fr. Pl. Dav. p. 125. Forses et HEwsr. in Journ. Linn. 
Soc; XOX p. 270; Partin) Consp. Fly Kor. 1 pile 
Hab. Corea: Kyong-san, mons Chirisan 30. VI. 1913. 
6ep (by WOE sa, LSS), 

Distr. China bor. et Manshuria. 


5) Philadelphus mandshuricus (Max.) NAgAr. 

P. coronarius v. mandshuricus, Max. Rev. Hydr. p. 41. 
Pats. Consp. Fl. Kor. I. p. 91. 

P. coronarius v. Satsumi, NaKat Fl. Kor. I. p. 221. p. p. 

P. Schrenckii, Kom. Fl. Mansh. II. p. 329. p. p. 
Hab. Corea: Kyong-geui: Seoul prope Taptong 20. V. 
1895 fl. (Sonrac) mons Namhansan. 8. VI. 1912: (T. 
Mori n. 26). Kang-u6én: mons Kumgangsan 14. VIII. 
1902 (T. UcgryamwrA). 
Distr. Manshuria. 


6) Philadelphus shikokianus, Naxat. sp. nov. 
Affinis P. Schrenckii, P. tenuifolius et. P. Satsumi, sed differt 
a primo foliis membranaceis, petalis oblongis; a secundo 
petalis oblongis, stylis basi ciliatis et a tertio cortice ra- 
morum biennium in particulis sejunta, stylis basi pilosis. 
Frutex. Cortex rami perennis griseus Y。 griseo-fuscus, ramor- 
um biennium fuscus, in particulis sejunctus: ramorum annuorum 
rubescenti-fuscus, circa basin ramorum spe fissus, pilosus. 
Folia membranacea subquinquenervia, supra glabra, subtus 
pallida secus venas pilosula et in axillis barbata, late-lanceolata 
v. ovata longe-acuminata, dentibus remotis apiculatis, petiolis 
brevibus 2-10 mm longis pilosis. Racemus interruptus v. sub- 
densiflorus, pedicellis parce pilosulis v. fere glabris. Calyx tur- 
binatus, dentibus ovatis acuminatis, extus fere glaber v. parce 
pilosus, intus praecipue secus marginem villosulus. Petala 
oblonga 12-17 mm longa 9-11 mm lata, apice obtusa v. obli- 
que emarginata. Stamina numerosa subtenuia. Styli circa 
basin pilosi apice quadrifidi, stigmate elongato. Discus glaber. 
Capsula turbinato-obovata 5—7 mm longa. 
Hab. Shikoku: prov. Tosa, Nanogawamura, 14. VI 1889. 
fl. (T. Maxino). prov. Awa, mons Tsurugisan, 13. VIII. 
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1904. fr. (J. Nikar n. 1281) ibidem 17. VII. 1911. fl. (J. 
NrkAr. n. 1778). prov. Iyo, Wariishitége, 11. VIII. 1888. 
fr. (OKUBO). 

Planta endemica ! 


7) Philadelphus lasiogynus, NAKAI. sp. nov. 

Affinis P. Schrencku, sed differt exqua ramis dense patenti- 

hirsutis, stylis per totam longitudinem (i.e. cum ramis 

styli) pilosis. 

Frutex ramosus. Cortex griseus longitudinali-striatus. Ra- 
mus biennis cum cortice in particulis fisso. Ramus hornotinus 
patenti-hirtellus rubescenti-fuscus. Folia ovata acuminata re- 
mote serrata, supra glabra, subtus pilosa, petiolis hirsutis. 
Racemus brevis hirtellus. Flores suaveolentes. Pedunculi et 
calycis tubi pilosi. Calycis lobi ovato-acuminati, extus glabri, 
intus secus marginem villosuli. Petala rotundata. Stamina 
tenuia. Styli ad medium quadrifidi usque ad stigma _ pilosi. 
Stigma elongatum. Discus glaber. 

Hab. Corea media: Koang-nyong. 26. V. 1914. (T. Namat. 

n. 2045). 

Planta endemica ! 
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植物 移 雑 誌 第 二 十 九 徐 第 五 賠 版 Bot. Mag. Tokyo. Vol. XXIX. Pl. V. 


KUWADA—Zea Mays L. 


Eine neue Art von Cudonia. 


Von 
Atsushi Yasuda, Rigakushi. 


Dozent der Botanik an der Tohoku Kaiserlichen Universitit zu Sendai. 


Cudonia japonica Yasupa. 


Helvellineae : Geoglossaceae. 

Fruchtkorper gestielt, fleischig, 2,56-6 cm hoch. Hut dunn, 
flach-gewolbt, rundlich, mit eingerolltem Rande, 1—2,5cm breit; 
oberseits braun, glatt, vom Fruchtlager uberzogen, unterseits 
blass, glatt, unfruchtbar, mit herablaufenden Falten. Stiel 2,5— 
6,5 cm lang, 2-6 mm breit, zylindrisch, blass, hohl, oft zusam- 
mengedrickt, bereift, oberwarts mit Langsfalten. Asci keulen- 
formig, 150-170 yp lang, 12-14 yp breit. Ascosporen nadelfor- 
mig, ungeteilt, farblos, 70-85 yp lang, 2 / breit. Paraphysen 
fadenformig, 1,5 / dick. 

Nom. Jap. Gongen-take. 

Hab. Auf dem Humusboden im Walde Gongen, in der Nahe 
von Sendai, Prov. Rikuzen, Japan; 11. Okt. 1914. 

Unterscheidet sich von Cudonia circinans (PERS.) FRIES” 
durch die zweimal 1angeren Ascosporen; von Cudonia Iutea 
(PecK) Sacc.” durch die Grosse und die Farbe des Fruchtkor- 


pers. 


1) P. A. Saccarno, Sylloge Fungorum omnium hujusque cognitorum. Vol. VIII, 
S. 50. 
2) Derselbe, loc. cit. 8. 50. 
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Fig. 1. Cudonia japonica YAsup’. Habitusbild. Nat. Gr. 
Fig. 2. Lingsschnitt des Fruchtkérpers. Nat. Gr. 

Fig. 8. Ascus und Paraphysen. Vergr. 330. 

Fig. 4. Ascosporen. Vergr. 339. 


Naturwissenschaftliche Fakultat der Tohoku Katserlichen 
Universitat zu Sendai, 1. April 1915. 


Preecursores ad Floram Sylvaticam. IV. 
(SPIRAEACEA) 


Auctore 


Takenoshin Nakai. 


Spirseacese, (DC.) Maxim. in Act. Hort. 
Petrop. VI. (1879) p. 163. ScHnerp Illus. Hand. Laubholzk. 


I. p. 440. 
-Rosacee Unterf. Spirzeoidee, FockEe in Nat. Pflanzenf. III. 3. 
(1888) p. 18. 


Rosacee Trib. III. Spreacee, DC. Prodr. II. (1825) p. 541. 
Dp eNpDE. Gen. Php. 124727 p.p: 
Rosacee, auct. plur. p.p. 
Conspectus Tribuum et Generum. 


(Folia ternata, pinnata v. bipinnata, stipulata. Semen exala- 


| tum albuminosum. ... ... .… ..… Trib. Guillentew. Maxim. 
ails Folia pinnata. InHorescentia thyrsoidea. Capsula 5 (—4). 
4 dorsiventrali-dehiscens. ... Gen. Sorbaria, (SER.) R. Br. 
oi eiienyellieia まつ Lo ee 
Semen alatum. Albumen nullum v. tenue. Stipule nulle v. 
TIA e eee eee ees ee eee «oD, Oullajes, Bair: 

2h Inflorescentia racemosa. Capsula 5 ventrali-dehiscens. 
Gen. Exochorda, LINDL. 

Semen cxalainnn:, ee ns 


(Folia exstipulata. Albumen nullum v. parcissimum. 
Trib. Spirzeze, Maxm. 
Inflorescentia corymbosa, umbellata, glomerata v. pani- 
3 culata. Capsula 5 (4-7) ventrali-dehiscens. 
Gen. Spirzeea, TOURNEF. 
| Folia stipulata. Semen albuminosum. 
1 Cae ee erib: Werlliex: MAXIMS. v2. -。 4. 
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(Capsula ventrali-dehiscens. Inflorescentia racemosa. Calyx 
4) fructifer ovatus v. obloneus. (2292 2. Gens Nevis vow 
| Capsula dorsi-ventrali-dehiscens. Calyx fructifer turbinatus 
| «vi hemisphzericus 22 fee oa ee a ah 


(Capsula 5 (2-5) plus minus sae Styli SubtGE6iale In-- 
florescentia corymbosa v. subpaniculata. 


5 .. jae a. Gen. Opulasten Niemi 
| Capsula 1 non inflata. Styli terminales. Inflorescentia pani- 
\ culata. .. .. =. .. «. ... | Gens StephanandrapemerZe 


Trib. I Quillajese, BarrroN, Histoire des plantes I. (1867) 
p. 394. Maxim. in Act; Hort. “Retrop: VI- (1879) ppelietger 
230. Focke in Nat. Pllanzenf. Ill 3 (1892) p: padZieeetGr 
BenTH. et Hoox. Gen. PI. I. p. 603. 

Spireeze, BENTH. et Hook. Gen. Pl. I. (1862-7) p. 602 p.p. 


Gn. I. Exochorda, LrNpr. in Gard. Chron. (1858) p. 925. 
BenTH. et Hoox. Gen. Pl. I. (1862-7) p. 612. Maxim. in Act. 
Hort. Petrop. VI. (1879) p. 230. Focker in Nat. Pilanzenf. III. 
3. (1894) p. 18. ScHneEr. Illus. Handb. Laubholzk. I. (1906) 
p. 493. 


Sp. 1.) Exochorda serratifolia, S. Moore in Hook. Icon. 
XIII: (1877) t. 1255. Maxim. in Act. Hort. Petrop: VilG@isas) 
D: 231. Forses et HEMSL. in Journ: Linn. Soe: XXTME paZZa» 
Kom. Fl. Mansh. II. p. 465. Naxar FI. Kor. II. p. 473. Cho- 
sen-Shokubutsu I. (1914) p. 289. 
Hab. Corea sept. : in montibus Phyong-an et Ham- “gy Ong. 
Distr. Manshuria. 


Trib. II. Gillenies, Maxim. in Act. Hort. Petrop. VI. 
(1879) p. 222. ScgNsrp. 1.c. p. 486. 

Spireeze, BENTH. et Hoox. Gen. Pl. I p. 602 p.p. FocKke 
in Nate Pilanzent: Ile-3> p:132ip.p: 

Spireeze vere, ENDL. Gen. Pl. p. 1247. p.p. 


Gn. II. Sorbaria, A. Br. in AscHers. Fl Brandb. (1864) p- 
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te-p. 16. Sean. lic. p. 486: 

Spirza sect. Sorbaria, SERINGE in DC. Prodr. II. (1825) p. 
545, Enpu. Gen. Pl. p. 1247. 

Schizonotus, LIND. ex WaLuicu. Catal. n. 703. 

Basilima, Rar. New FI. and Botany North America III. 
(1836) p. 75. AscHers. et Gras. Fl. Mitteleurop. VI. i. (1900) 
pao. 


Sp. 2.) Sorbaria sorbifolia (L.) A. Br. in Ascuers. FI. 
Brandb. (1860) p. 177. 

var. stellipila, Maxim. in Act. Hort. Petrop. VI. p. 223. 
Korpz. Consp. Ros. Jap. (1913) p. 30. 

Sasonpiiolia, wNAKAT Fl, Kone sp. 175. 11. p. 473. 

S. stellipila, ScHNEID, I. p. 489. fig. 299. e. 

Hab. secus torrentes Coreee sept. et med.. Sat vulgaris. 

Distr. Yeso et Manshuria. 


Trib. III. Spireeese, Maxim. in Act. Hort. Petrop VI. p. 
GA hOockEr in| Nat. Pilanzenf Il. 3. p. 13.  ASCHERS. ef 
GR#BN. Mitteleurop. Fl. VI. i. p. 8. ScHnerp. Illus. Handb. 
Laubholzk. I. p. 449. 

Spire vere, ENpu. Gen. Pl. p. 1247. p.p. 

Spuzez, BENTH. et Hook. Gen. PI. I. 611-14. p.p. 


Gn. 3. Spireea, Tourner. Instit. Rei. Herb. I. (1700) p. 
Cuosene ss os WINN: Sp Pin@i753) p. 489) psp: DC: Prodr: 
Hi pwo4 pip.) Enor. Gen. Plep, 1247. pip. Brent. et Hoox: 
Coummalae oreolelem MAxiemmyAct, Elort--Petrop. Vio p. 172: 
ScHNEID. 1.c. p. 449. BRrrroN and Brown Illus. Flora of North. 
States and Canada II. p. 194. Korpz. le. p. 8. 

Subgn. I. Euspirea, ScHNErp. Illus. Handb, I. p. £49. 

Conspectus sectionum. 
(Inflorescentia ad apicem caulis hornotini e radice evoluti sim- 
ulque rami hornotini terminalis. ん ALAS Wo gees 
1{Inflorescentia ad apicem rami hornotini tantum terminalis 
corymbosa v. umbellata, v. in gemma sessile glomerata. 


9 
oO. 
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Inflorescentia elongato-paniculata. ... Sect. 3. Spiraria, SER. 
2{Inflorescentia corymboso-paniculata. 
Sect. 2. Calospira, C. Kocw. 
(Flores in gemma sessile glomerati. 

3 … Sect. 1. Chamedryon, SER. Subsect. Glomerati, NAKAI. 
Inflorescentia ad apicem rami hornotini terminales ... ... 4. 
(Flores corymbosi v. umbellati, pedicellis indivisis. 

Sect. 1. Chamedryon, SER. Subsect. Euchamedryon, NaKAt. 
4\Flores corymbosi, pedicellis exterioribus ramosis v. iterum 
corymbosis. ... Sect. 1. Chamezdryon, SER. Subsect. Meta- 

【 chamedryon, NAKAI. 


sect. I. Chamzedryon, Ser. 
Subsect. 1. Glomerati, Nakai. 
(Sp. prunifolia). 
Subsect. 2. Euchameedryon, Nakai. 
(S. pubescens, S. trilobata, S. media, S. chamedrifolia). 
Subsect 3. Metachamedryon, Nakai. 
(S. trichocarpa). 
SceL. lee -Calospirayeioch, 
(S. microgyna, S. silvestris, S. koreana). 
sect. I> | Spirariay ser: 
(S. salicifolia). 


Sect. I. Chameedryon, SrrincE in DC. Prodr. Il. p. 542. 
Max. in Act; Hort: Petrop VI. p: 176)" Fock an Nateegane 
zenf. III. 3. p. 14. Rggp. in BArrr. Encycl. p. 1700. ScNErD. 
Illus. Handb. I. p. 449. 

Inflorescentia ad apicem rami hornotini tantum terminalis, 
corymbosa, umbellata v. in gemma sessile glomerati. 

Subsect. I. Glomerati, NAKAr. 

Chamedryon series 1. Maxt. l.c. p. 177. 

Inflorescentia in gemma sessile glomerati ie. gemma florifera 
et foliifera diversa. | 


Sp 3.) Spiraea prunifolia, S. et Z. Fl. Jap. I. p. 131. t. 70_ 
var. simpliciflora, NaKat. 
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S. prunifolia forma simpliciflora, NaKat Fl. Kor. I. p. 172. 

S. prunifolia a. typica, ScHNEID. Illus. Handb. I. p. 450. 
NAgkAr FI. Kor. II. p. 471. 

Se pruniola, Paris. Consp: Fl-Kor. I. p. 73. 

Hab. in Corea media et austr. . 

Distr. China. 

Nomen a. typica plante simpliciflorea a C. K. SCHNEIDER 
datum est invalidum, nam planta Sieboldiana flores plenos por- 
tat. SIEBOLD dicit ‘Corolla abortu staminum in Detala plurima 
mutatorum plena, dense rosulata ete. Spirzea prunifolia typica 
ita est pleniflora. 

Planta Formosana” est species diversa. Ob hoc monui Doc. 
B. Hayara. Dedit tune nomen Spirea pseudo-prunifolia, 
HayaTa, notationesque sequentes non congruere possum in 
schédula scripsit. ‘‘ Certainly this is different from the Corean 
plant which differs from the Japanese. This is more like the 
Japanese than the Corean. It still remains questionable whether 
this is different from the Japanese or not’? ............ B: HAYATA. 

Contra has sequentes scribam. ‘‘ Certainly this is different 
from the Japanese plant which is conspecific with the Corean. 
This apparently differs from the Japanese, because the leaves 
are more coriaceous than the Japanese and persistent as to be 
_ seen in the separate specimens collected in February. Flowers 
are smaller and hairs are much more abundant than the Japa- 
nese. Nomore it is questionable whether this is different from 
the Japanese or not, ......... T. Naxar. Vere, planta Coreana 
est Spirea prunifolia floribus simplicibus exqua forma pleniflora 
vel typica Sieboldiana variavisset. Planta typica pleniflora est 


1) Spirzea pseudo-prunifolia, Hayara in Schéd. Herb. Imp. Univ. Tokyo. 

S. formosana, HAYATA ms. in ibidem. 

S. prunifolia fl. simplicibus HAYAmA Enum. Pl. Form. (1906) p. 119. t. XIT. 

S. prunifolia (non SB. et Z.) Resp. in Pl. Wils. 1TT. p. 438 p.p. ? Hayara 
Icon P]. Form. I. p. 221. 

S. prunifolia «. typica, Korpz. Con. Ros. Jap. p. 11. pro omnino. 

Hab. in Formosa; Toroku. IX. 1906 (KAwWAEAnrr et Morr n. 1902) monte 
Niitakayama v. olim Morrison. 12. X. 1906 (KAwAKAmr et Mort n. 1995). 
Rinkiho. III. 1896 (Tasurro) Nanto II. 1907 (G. NASATHARA) sine loco 
speciali (S. HoNpA) Gokarzan If. 1910 (Mori). 

Distr. China? 
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multo glabrior quam Formosana sed leviter pilosior quam 
Coreana. 
Subsect. 2. Euchameedryon, NaxKat. 


Gemme mixte ie. inflorescentia ad apicem rami hornotini 
terminalis corymbosa v. umbellata. Pedicelli indivisi. 


Conspectus specierum. 


(Carpelum a basi ad basin styli 3-4 mm longum, dorso apice 
eximie convexum, ventre concava ita styli ventrales. Folia 


1{ ovata duplicato-serrata ... .. ... ... S. ulmifolia, Scop. 
Carpelum a basi ad basin styli 1.5-2 mm longum, ventre 
apice conyexum ita styli dorsales) (2. “t-) - eee 


Inflorescentia corymbosa. Folia apice serrata v. integra ob- 
longa, lanceolata v. ovato-oblonga subtus pilosa. 


2 sok ase oe ©6809, 776772 SCHAMIES 
ie ieee cra fere umbellata Ya stricte umbellata.” jee 
{Folia subtus pubescentia nervis prominentibus, lanceolata v. 

ODOw9iEds es) cee Us: ies | 5:2 uss35 9), PU DeSCenS 4U1OUSGZ。 
Folia subtus slabs Y. le nervis leviter prominentibus, 
| slate-obovatas Mi) PD 2 5002 eat ts ROCIO aceon 


Sp. 4). Spireea ulmifolia, Scop. Fl. Carniolica I. (1772) 
p. 349. t. 22. Kocu Syn. (ed. IL) p. 2315 Ascumrceeee 
Gr2BN. Mitteleuropafl. VI. p. 16. 

S. chamzdriolia, L. Sp. Pl. (1753:) p.. 489: psp. DCs Brodie 
Il. p. 542. p.p. Maxim. Prim. Fl. Amur. p. 90 in Act. Hort. 
Petrop. VI.. ps) L865 p:p:- REeEr Dent. FIl AUss: inate 
ScHMIpT. Amg. n. 108. Kom. Fl. Mansh. II. p. 457. 

S. chameedrifolia, L. v. ulmifolia (non MAx.) SCHNEID. in 
Bull. Herb. Boiss. V. (1905) p. 340. Illus. Handb. I. p. 46. 
Korpz. Consp. p. 14. 

Hab. in Korea sept.: in silvis Phvong-an et Ham-gyong. 

Distr. Europa, Altai, Dahuria, Manshuria, Amur, Sachalin, 
Yeso_et Nippon sept... 


Sp. 5). Spiraea media, ScuHmipt. Oest. Baumz. I. (1792) p. 
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53 t. 54. Maxim. in Act. Hort. Petrop. VI. p. 188. Ka@uHNE 
Deutsch. Dendr. p. 214. AscHERS. et GR 下 BN. Mitteleuropafl. 
VI. p. 15. ScgmNErp. Illus. Handb. I. p. 457. Kom. Fl. Mansh. 
Peep. (S59: 

S. chamedrifofia, L. Sp. Pl. p. 489. p.p. Kocu. Syn. (ed. 
hijieo. 231. 

S. confusa, REGEL et KOrNICKE Gartenfl. VII. (1858) p. 48. 

S. Blumei, FoORBES et Hemsv. Ind. FI. Sin. I. p. 224. p.p. 
(non Don). 

var. oblongifolia (W. et K.) Back. in RErcgB. Icon. 
XXIV. (1904). p. 10 t. 149: Schneid. 1.c. 
S. oblongifolia W. et K. Icon. Pl. Rar. Hung. III. (1812). p. 
Zole t. 225. 

Hab. in Korea sept.: in silvis Ham-gvong. 

Distr. Kamtschatica, Sachalin, Manshuria, Amur, Dahuria, 
Sibiria et Europa. 

Varietas sericea, REGEL vel S. sericea, TURCZ. in regionibus 
adjascentibus crescit, sed e Korea adhuc ignota. 


Sp. 6). Spireea pubescens, TuRcZ. in Bull. Soc. Bot. Mose. 
Wen Glss 2) eps to0w Max. im Actatiort Petrop. VI. p. 193. FR. 
Pl. Dav. p. 106. Fores et HEmsL. in Journ. Linn. Soc. XXIII. 
p. 227. Kom. Fl. Mansh. II. p. 458. ScuHnerp. Illus. Handb. 
ape tose 2Olem-» Nakar Bi Kor. I. p. 172: 11. p: 472. 

Hab. in peninsula Coreana tota. 

Distr. Mongolia orient., China bor., Manshuria et Ussuri. 


Sp. 7). Spireea trilobata, L. Mant. II. (1771) p. 244. 
Max. in Act. Hort. Petrop. VI. p. 197. Scunem. Illus. Handb. 
[oP 6b aie. 290. eg=r. DC Prodr Il.p. 543. も EDEpi FI. 
fossa Ui pele BUNGE Enum P!. Chin, bor. 0.4135. Fr. Pl. 
Dav. p. 107. Fornes et Hemst. in Journ. Linn. Soc. XXIII. 
pe Zea NAKAT Eon Isp tt2: Uh: put72: 

S. triloba, L. Syst. Veg. (ed. 13) p. 394. 

Hab. in Korea media. 

Distr. China bor., Mongolia orient. et Altai. 
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Subsect. Metachamedryon, Naxat. 


Inflorescentia ad apicem rami hornotini terminalis. Flores 
corymbosi et pedicellis exterioribus ramosis v. iterum corym- 
bosis. 


Sp. 8). Spireea trichocarpa, Nakai FI. Kor. I. p. 173. II. 
p: 472. Y. YAse EnumaPis, Manshi i912) pan: 

Hab. in Korea media et sept.. 

Distr. Manshuria austr. . 


Sect. II. Calospira, C. Kocga. in Gartenfl. II]. (1854) p. 
397. ScHNEID. Illus. Handb. I. p. 467. 

Spirea Spiraria, Maxim. in Act. Hort. Petrop. VI. p. 198. p.p. 

Inflorescentia ad apicem rami hornotini elongati a basi 
caulis evoluti simulque ad apicem rami brevis terminalis, cymo- 
so-paniculata apice subplana. 


Conspectus specierum. 


(Ramus distincte angulatus:....... ls 
1{Ramus non angulatus tantum lineatus v. teres. “low dia- 
metro 3-5 mm. albi, lilacini, v. rosei. S. microgyna, NAKAI. 
(Pemme petiolis longiores. Folia tenuia S. silvestris, NAKAI. 
24Gemme petiolis plus duplo breviores. Folia chartacea. 
| S. koreana, NAKAI. 


Sp. 9), Spireea koreana, Naxatr Fl. Kor. I. (1909) p. 178. 

S. Frischiana var. angulata, Reup. Pl. Wils III. (1913) p. 
453. p.p. specimen e Korea. 

Hab. in Korea media et sept. . 

Planta endemica ! 


Sp. 10). Spireea silvestris, NaKat. 

Affinitas S. longigemmis et S. angulatz sed differt a prima 
ramis flavis, gemmis 3-6 mm longis, foliis supra glaberrimis, 
et a secunda ramis flavis, gemmis longioribus, foliis late lan- 
ceolatis, inflorescentia pubescente. 

Frutex 3-4 pedalis. Ramus adultus cinereus, junior flavus 
distincte subalato-angulatus. Folia brevipetiolata. Gemme 
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petiolis eequilonge v. longiores 3-6 mm longe planz acumi- 
nate. Folia late-lanceolata tenuia duplicato-serrata acuta 
supra glaberrima subtus pallidiora et secus venas sparse pilosa. 
Inflorescentia ampla corymboso-paniculata pubescens. Flores 
albi diametro 7-8 mm. Nectarium lobato-annulare. Stamina 
petala duplo superantia. 

Hab. in Korea sept. : secus torrentes in silvis densis montis 
Waigalbon. 

Planta endemica ! 


Sp. 11). Spiraea microgyna, NAKAI. 

S. Frischiana, Naxai Fr. Kor. I. p. 173 (non ScnR.) 

Frutex 4—5 pedalis. Ramus teres v. striatus non angulatus 
nec alatus. Folia brevipetiolata elliptica basi acuta apice acu- 
tissima duplicato-serrata, subtus glaucina, venis adpresse Dilo- 
sis. Inflorescentia ampla glabra v. adpresse pilosa. Flores 
densi diametro 3-5 mm. Calycis dentes reflexi intus pubescentes 
v. pilosi. Petala alba, lilacina v. rosea. Stamina petala supe- 
rantia. Ovarium glabrum. Carpella lucida 2mm. longa. Styli 
dorsales. 

Hab. in montibus Corez mediz et austr. . 

Planta endemica ! 


Sect. 3. Spiraria, Serince in DC. Prodr. II. p. 544. 
SCHNEID. Illus. Handb. I. p. 480. 

Spiraria series 2. Maxim. Act. Hort. Petrop. VI. p. 197. p.p. 

Inflorescentia ad apicem caulis hornotini e radice evoluti 
simulque rami hornotini terminalis. Inflorescentia elongato- 
paniculata. 


Sp. 12). Spirsea salicifolia, L. Sp. Pl. ed. 1. (1753) p. 489. 

var. lanceolata, Torrey et Gray FI]. North America I. p. 
415. Maxim. in Act. Hort. Petrop. VI. p. 210. 

Sp. salicifolia, L. et auct. plur. maxime e parte. 

Hab. secus torrentes Korez sept. et mediz. 

Distr. Europa, Sibiria, Dahuria, Mongolia, Manshuria, Amur, 
Sachalin, Nippon, Yeso et Kamtschatica. 
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Trib. IV. Neilliese, Maxim. in Act. Hort. Petrop. VI. p. 165. 
SCHNEID. Illus. Handb. I. p. 472. 

Spircacez, DCy Brodit ps 4 leaps 

Spireex, BENTH. et Hook. Gen.:Pl. I. p. 611. で.p: FocKe 
in Nat. Pflanzenf. II]. 3. p. 13. p.p. ASCHERS. et Grapn. Mit- 
teleuropatl. VIZ ps 8: pp: 


Gn. 4. WNeillia, G. Don Prodr. Flore Nepalensis (1825) p. 
228. BENTH. et Hoox. Gen. Pl. I. p. 612. p.p., Maxim, in Act: 
Hort. Petrop. VL. (1879) p: 248. Ennr. Gen, Pl pp i247e we 
Prodr. II. p..546. Feeke in Nat, Pilanzent Ills sjpaelee 
ScCHNEID. Illus. Handb. I. p. 446. 

Adenilema, Bl. Bijdr. p. 1120. ENpr. Gen. Pl. p. 820. 


Sp. 13). Neillia Uekii, Naxar in Tokyo Bot. Mag. XXVI. 
Wane (lOU2F) ps3. 

N. Millsiit, DUNN in Kew Bull. (1912) p. 108. 

Frutex 4-6 pedalis glaber. Ramus adultus fuscus, pallide 
fuscus v. cinereus, junior leviter angulatus glaber v. stellato- 
pilosus. Stipule caducee v. si foliaceze persistentes, virides ser- 
rulatee v. inciso-serratz ovate late-ovatee v. semiovate. Folia 
breviter petiolata ovato-acuminata inciso-duplicato-serrata v. 
utrinque equaliter incisa, supra glabra, pilosa v. rarius fere 
villosula. Racemus ad apicem rami terminalis brevis v. elon- 
gatus, bene evolutus interdum racemoso-paniculatus 5—20 cm. 
longus laxus v. densus. Axis inflorescentiz stellato-pilosa, 
stellis apice glandulosis. Bractez lanceolata v. lineares decidue. 
Pedicelli calyce fere equilongi stellato-pilosi basi articulati, ita 
flores ovariis abortivis facile sejuncti. Calyx campanulatus 
pilosus et glandulosus 5—lobatus, lobis lanceolatis intus pubes- 
centibus. Calyx fructifer eximie accrescens et glandulis stipitatis 
horridus. Petala alba minuta. Ovarium 1, ovulis colateralibus 
2. Semen lucidum. 

Hab. in Corea media et sept. preecique in boreali-occidentali 
vulgaris. 

Planta endemica ! 
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Gn. 5. Stephanandra, Sires. et Zucc. Abhandlung Miinch. 
Akad. III. (1840) p. 740. t. IV. f. 11. Benru. et Hoox. Gen. 
Pl. I. p. 612. Maxim. in Act. Hort. Petrop. VI. p .216. Focgs 
in Nat. Pflanzenf. III. 3. p. 14. Scunen. Illus. Handb. I. p. 
448. Korpz. Consp. Ros. Jap. p. 5. 


Sp. 14). Stephanandra incisa (THuns.) ZABEr in Gart. 
Zeit. IW. (1885), p- S10. Bearim. Consp. FI. Kor. I. p. 78. 
SCHNEID. Illus. Handb. I. p. 448. Korpz. Consp. Ros. Jap. p. 5. 

Spirea incisa, THUNB. FI. Jap. (1784) p. 213. 

Stephanandra flexuosa, S. et Z. Abh. Miinch. Akad. III. 3. 
pat205) Mio: Prol. p, 211. Maxim. in Act. Hort. Petrop. VI. 
pein EReet Sav. Enum. Pla jap. i. p. 121. 

Hab. in Korea, fere tota, preter Phyong-an et Ham-gyong 
bor. . 

Distr. Honto, Shikoku et Kiusiu. 


Gn. 6. Opulaster, Mepixus Beitrage zur Pflanzenanatomie 
HES E799) sp O95 O- Kuntze Reve Gen.. Pl. I. (891) p: 949: 
Britton and Brown Illus. Fl. North. States and Canada II. p. 
195. ScHNEID. Illus. Handb. I. p. 442. 

Spirzea sect. Physocarpus, CAMBESSEDES in Annales des Sc. 
Nats (elS24)) p: 239. 385=-.DC. Prodr. I. (1825) p. 542. 
ENpr. Gen. Pl. p. 1247. Warp. Rep. Il. p. 49. WENzre. in 
Flora (1888) p. 246. 

. Physocarpus, Maxim. in Act. Hort, Petrop. VI. (1879) p. 
219. FockE in Nat. Pflanzenf. III. 3. p. 14. ScHNeEw. Illus. 
Handb. I. p. 807. Ka:Hner Deutsch. Dendr. p. 208. 209. AscH- 
ERS. et Grapn. Mitteleuropafl. VI. p. 9. Korpz. Consp. Ros. 
ape pa te 

Neillia sect. Physocarpus, BENTH. et Hook. Gen. PI. I. p. 612. 

Physocarpa, RAEINESOUE New Flora and Botany of North 
America III. (1836) p. 72. 


Sp. 15). Opulaster amurensis, (Max.) O. KCNTZE Rev. 
Gen. Pl. II. (1891) p. 949. Scunem. Illus. Handb. Laubholzk. 
I. p. 444. 
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Spirea amurensis, Max. Prim. Fl. Amur. (1859) p. 90. 

Physocarpus amurensis Max. in Act. Hort. Petrop. VI. 
(1879) p. 221. FocKeE in Nat. Pflanzenf. III. 3. p. 14. Kom. 
Fl. Mansh; Il. p: 453s Naan El. Kor iio: alia: 

Hab. in silvis Koree sept. . 

Distr. Amur et Manshuria. 


Ueber die Chromosomenzahl von 
Zea Mays L.' 


Von 
Yoshinari Kuwada. 
(Mit 1 Tufel.) 


Die vorliegende Arbeit ist eine weitere Mitteilung der Unter- 
suchungen, deren erste Mitteilung in dieser Zeitschrift Bd. X XV, 
1911 publiziert worden ist. Die Hauptergebnisse sind im Fol- 
genden kurz angegeben zu werden. 

Die Chromosomenzahlen von den vier Rassen und deren 
Bastarden zwischeneinander wurden untersucht. Sie heissen 
っ Sugar Corn “ (Zuckermais), ,, Black Mexican “ (Zuckermais), 
っ Black Starch ‘‘ (Starkemais), ,, Amber Rice Pop Corn “ (Starke- 
mais), , sugar Corn “9 x,, Black Starch “,7, ,, Amber Rice Pop 
Coptwere. .soueay Com ji und ,, Amber Rice Pop Corn “ 
© x ,, Black Mexican “ <7. 

Die Zahl der Gemini in den Pollenmutterzellen betragi 10 bei 
‘den Starkemais-Rassen, und 12 bei den Zuckermais-Rassen. Die 
letztere schwankt aber in einem und demselben Individuum inner- 
halb gewisser Grenzen. So z.B. bei ,,Sugar Corn”’ ergiebt es sich: 


Chromosomenzahl Beobachtungszahl’ 


1 Die ausfiihrlichere Beschreibung ist auf Japani<ch in diesem Band der Zeitschrift 
verdffentlicht worden. Die Arbeit ist aber noch nicht vollendet. Der erfiillte Aufsatz 
wird im anderen Ort publiziert werden. 

2 Da die Polansicht der Kernplatte in dieser PHanze zur Zihlung der Gemini 
nicht geeignet ist, so ist zu diesem Zwecke das Stadium der multipolaren Spindel 
ausgewahlt. Das Stadium der Diakinese und selten der bipolaren Spindel sind auch 
dazu gedient. Die Zahlen 13 und 14, die alles in dem Stadium der multipolaren 
Spindel, wo die Doppelheit der Gemini oft schwer zu finden ist, geziihlt worden sind, 
sind als Folge der Trennung der zusammengehérenden Chromosomen der Gemini, die 
ich in der Diakinese klar beobachten konnte, zu erblicken. Eine Méglichkeit, wo die 
Zahlenvermehrung dazu zuriickzufiihren ist, dass ein Geminus gelegentlich in zwei 
beinahe gleich grossen Halben geschnitten wird, ist zugleich auch nicht ausgeseh lossen、 
Die Zahl 9 ist wohl als Beobachtungsfehler anzusehen. 
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Dea ee ARMS beg ogee Oe) 
8 eee ee. a ee 1 


Summe 100 


Die Zahl der Chromosomen in den Wurzelspitzen betragt 
immer 20 bei den Starkemais-Rassen. Sie ist aber bei den Zuck- 
ermais-Rassen in den verschiedenen Individuen verschieden. Sie 
betragt bald 20, 21, bald 22 (Fig. 6), 24. Sie ist doch in einem 
und demselben Individuum gewissermassen konstant (Tabelle I). 
Das ahnliche Beispiel hat Witson’ bei Metapodius gefunden. 
Hier in meinem Falle ist aber die Herkunft der zugenommenen 
Chromosomen ganz anderes. 


Tabelle I. 

3 み Rassen-Name : : E i Ee 
上 o 8 | AS 
al +) black Starch: 20 5 
ow 2 = fe 20 5 
3 |.,, Amber Rice Pop Corn “ | 2205 nao 
4 is sett eats, ti | 20] 5 
5 a sends 8 | 20 | 5 
6 | ,, Sugar Corn “ | 24?| 2 
7 8 5 be 05 hans 
| 8 ? . e222 
8 is * ic Draiiiarst 
9 », Black Mexican ‘“ Pale: 
9 ; Bee 
10 a 上 Pon 
10 も ij | DAT 2 
afta ” te | 22 5 


+ Witson, E. B. (1909): Studies on Chromosomes. V. The Chromosomes of 
Metapodius, a Contribution to the Hypothesis of the Genetic Continuity of Chromo- 
somes. Jour. Exp. Zodlogy. Vol. VI. 
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es oy - a AAS 7 
12 . . 20 1 
12 i. 時 aban 1 
ila, sucar Corn “x, Blaeke Starch の F, | 8 2 
14 | 5 *. a o Fre PLAY tah 
Sy. s ms Py e 36 all {i mn 
15, | . # の 5 A | a Ss 半 
16 sh PA = 8 ee Fla gad LES: e 
3 野人 er * i 大 - 20 ron jp ea bs 
18 pa Ms 4. a eral 20) 5 ars 
19 コ の か i 20k oe ae 
20 | ,, Black Mexicana, eplackSvarch< Fo) 22 | 7 a ad 
PAGE ta 9 we oo hig le. | 


Bei den Bastarden' zwischen den Starke- und Zuckermais- 
Rassen betragt die Chromosomenzahl in den Wurzelspitzen bald 
20, bald 21, bald 22 (Tabelle I). Sie sind in einem und dem- 
selben Individuum konstant, wie es die Pflanze Nr. 14. (Tabelle I) 
klar aufweist. Die Reduktionsteilung geht immer normal und 
man findet dort regelmdssige Gemini- oder Doppelchromo- 
somenbildung (Fig. 3, 4). Die Zahl der Gemini bctragt bald 
HOT susar Com 9 x... Black Starch “ 1), bald 11 (,, Sugar 
Corn “ 2 x ,, Black Starch“ の), bald 12 (,, Amber Rice Pop 
Corn “ © x ,, Sugar Corn "の ). Bei den Fallen, wo die Zahl 
der Gemini mehr als 10 betragt, findet auch eine Schwankung 
an der Zahl statt. So finden wir z.B. bei dem Bastard ,, Amber 
iceyeop Gor 2 x ,; sugar Com |: 


Chromosomenzahl Beobachtungszahl 
5 


1 Die Bastardierungsversuche wurden in der Landwirtschaftlichen Fakultit der Uni- 
versitit zu Tokyo unter der freundlichen Unterstiitaung von Herren Prof. Dr. SHrRAr 
und Prof. Dr. Kixkawa, denen ich zu besonderem Dank verpflichtet bin, ausgefihrt. 
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1 "SGI eae sees; ae 8 
10 6 
ウ 1 


Summe 82 


Das Zahlenverhaltnis verhalt sich in beinahe gleicher Weise, 


ce 


wie man es bei ,, Sugar Corn “‘ gefunden hat. 

Die Wechselbeziehungen zwischen Zahl und Gestalt stellen 
sich so wohl in den Gemini als auch in den somatischen Chro- 
mosomen ziemlich klar dar. Wenn 10 Gemini vorhanden sind, so 
findet man unter ihnen immer zwei Grossere, wenn 11 Gemini 
gefunden, so nur ein Gr6sserer, und wenn 12 aufgewiesen, so 
kein Grosserer und die allen Gemini sind beinahe gleich in der 
Grosse (Fig. 1, 5). Die somatischen Chromosomen zeigen auch 
ziemlich schone Wechselbeziehungen, wie man einige Beispielen 


davon in der Tabelle II findet. 


Tabelle IT. 


Rassen-Name Relative Liinge der Chromosomen in mm Chromo- 
somenzahl 
» Black Starch “ | 11 11 IO 2 SN SS 7 27065 50 
っ Sugar Corn * 10 10 LON FOURS PLS 872 eae 10 
rf » Black’Starch “。 | 12 10 915°8 "8 “Bi 5ST. «ao roy 
ゎ > sugar Corn “ By 1G earch keke com ev 9 t -'Tf &) il = 
ack Starch “ 7 OF 
roe tare fe 11 1 ‘ 00) 3g) 8 i 6 10} 59 
っ Black Mexican 6556 6 5 9,5 OPS Masse Guo 12 
ry fpSngar Corn * 5 5. 9 8 7557 7a OnGAG es 
し (Sugar Corn “ lao: 4 ages (Die (Oo Ce 1677686 H 
[2 Black Mexican“ | 6 6 5 5 10 857,57 6,5 4,5 4 3,5 15」 
。 Black Mexican“ | 6 555 45 9 757 656 4 48 19 


Die Chromosomenzahl von den systematisch nahe steh- 
enden Pflanzen wurde untersucht: Sie sind Zea Mays 
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tunicata’ (Balgmais), Euchlena aus Siid-Florida, ein Bastard 
zwischen Euchlena und Zea nach CorrrNs, einige kulti- 
vierte Andropogon-Arten, eine wildwachsende Art A. Nardus 
L. var. Geeringii Hacx., Ischaemum anthephoroides AIro., 
Saccharum officinalum L, eine wildwachsende Art. S. spon- 
‘taneum L. und Coix agrestis Lour. 

Es wurde gefunden, dass die Chromosomenzahl in den Wurzel- 
spitzen bei den genannten Gattungen mit Ausnahmen von 
Ischaemum und Saccharum, die beiden ca. 68 Chromosomen 
besassen, immer 20 betrug (Fig. 7, 8, 9). Die urspriingliche 
Chromosomenzahl von Zea Mays ist also 20 bezw. 10. Die 
Ergebnisse dirften zugleich eine Stiitze zur Annahme geben, die 
InT1s’ in seiner Zusammenfassung sich geaussert hat, nahmlich: 
 aceieas: , ist die indirekte Abstammung der Gattung Zea von 


’ Fur die weitere Be- 


den Andropogeneen nicht zu bezweifeln.’ 
statigung der COLLINSschen Ansicht® dass Zea von einer Bastard- 
natur sein soll, konnte ich cytologisch keinen positiven 
Beweis zubringen. Zu dieser Aufgabe ist die serologische Unter- 
‘suchung, die in dem Pflazengebiet von Macnus und FRIEDEN- 
‘THAL, neuerdings auch von ZaDE angegeben worden ist, sehr 
wichtig und lehrreich. 


Aus den oben erwahnten Thatsachen folgt der Schluss: 

I. Auf Grund der Wechselbeziehungen zwischen Zahl und 
Gestalt kann man die Abweichungen der Chromosomenzahlen 
von der urspringlichen folgendermassen erklaren. a) Eine Quer- 
segmentierung der Chromosomen (wahrscheinlich der Gemini’) 


1 Zea Mays tunicata konnte ich mir durch die Giitigkeit von Herrn M. IsHrkAwa, 
Euchlaena und ein Bastard zwischen Huchlaena und Zea yon Herren G. N. CorLTNS, und 
‘einige kultivierte Andropogon-Arten von Herrn K. Tanicucur verschaffen. Herr 
Corrrss hat mir freundlich noch die Samen von dem proterogynen und chinesischen 
Mais gesandt, fiir die ich mich sehr interessierte. In dieser Gelegenheit mochte 
ich zu diesen Herren meinen schonen Dank aussprechen. 

2 Irrrs, H. (1911): Ueber einige bei Zea Mays beobachtete Atavismen, ihre Ver- 
ursachung durch den Maisbrand, Ustilago Maydis D.C. (Corda) und iiber die Stellung 
der Gattung Zea in System. Zeitsch. f. ind. Abst—u. Vererbungsl. Bd. V. 

3 Oorrrss は. N. (1912): The Origin of Maiz2. Journ. Wash. Acad. Sciences II. 

4 Im Stadium der Diakinese bei ,, Amber Rice Crop Corn “ 9x ,, Black Mexi- 
-can “ <7 ist eine unzweideutige Quersegmentierung des Geminus gefunden worden 
(Fig. 2). 
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ist durch irgend eine unbekannte Ursache stattgefunden. Es 
muss diesbeztglich von grosser Bedeutung sein, dass die Chro- 
mosomenzahl unter einer und derselben Rasse verschieden sein 
kann. b) Die Individualitat der segmentierten Chromosomen 
ist erblich fixiert. So konnen sie ihre Selbstandigkeit selbst in 
dem nicht einheitlichen Plasma, so in dem Bastard, auch beibe- 
halten. Also besitzen die verschiedenen Individuen verschiedene 
doch constante Chromosomenzahlen mit den entsprechenden 
Gestaltveranderungen. Es ist wahrscheinlich, dass die solchen 
Individuen je als die besonderen ,, Reinen Linien ‘‘ vortreten. 
Die Ergebnisse miissen zugleich eine wichtige Grundlage fiir die 
Individualitat der Chromosomen geben. 

2. Die Zahl der Gemini in dem Bartard, dessen Eltern von- 
einander ungleiche Chromosomenzahlen besitzen, ist, so weit 
als meine Untersuchungen angehen, ebenso viel wie die des einen 
der Eltern (,, Amber Rice Pop Corn“ 2 x-,, Sugar Conaea): 
Die Dominanzregel gilt also auch fiir die Zahl der Gemini bei 
ihrer Ausbildung. Ob weiter die Spaltung an den Chromo- 
somenzahlen stattfindet oder nicht, bleibt es noch dahin gestellt. 

3. Die Zahl der Gemini von Bastarden zwischen ungleichen 
Chromosomenzahlen zeigt eine Schwankung (,, Sugar Corn “, 
» Amber “Rice Pop) Corn“ 2 x |) Sugar Com an ee 
betreffenden Falle ist also die Bastardierung als die eine der 
Ursachen, die die Schwankung an der Zahl der Gemini auslosen, 
zu betrachten. 


Die vorliegenden Untersuchungen wurden unter der Leitung 
von Herrn Professor Dr. K. Fujii ausgeftihrt. Es sei mir gestattet, 
meinem hochverehrten Lehrer hier meinen herzlichsten Dank 
auszusprechen. 


Erklarung der Tafelabbildungen. 


Samtliche Figuren sind unter Benutzung eines Abbéschen Zeichenapparates und einer 
Zeiss apochr. Immersion (2mm, N.A. 1,30) und Komp. Okular 18 gezeichnet. Fiir 
das Studium der Details wurde gewohnlich Okular 4 benntzt. Die Vergrosserung 
ist bei allen ea. x 2750. 

Fig. 1-5. Gemini in den Pollenmutterzellen. 
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Fig. 1. Die Gemini nach den Gestalten angeordnet: 
a. ,,Amber Rice Pop Corn “ x ,, Sugar Corn “. 12 Gemini. 
b. ,,Sugar Corn‘. 11 Gemini. 
c. Ditto. 12 Gemini. 
d. ,, Black Starch “. 10 Gemini. 
e. ,,Sugar Corn “ x ,, Black Starch “ F,. 10 Gemini. 
f. Ditto. 11 Gemini. 
g. ,, Sugar Corn “ x ,, Blark Starch “ F。 (Korner weiss-runzlig). 10 Gemini. * 
h. Ditto (KGrner blau-runzlig). 10 Gemini. 
Fig. 2. ,, Amber Rice Pop Corn “ x ,, Black Mexican “. Kern in Diakinese mit 
-4 Gemini, von denen der eine (a) quersegmentiert. Der zweite Schnitt besitzt 6 Ge- 
‘mini, also simtlich 10 remin:. 
Fig. 8. ,, Amber Rice Pop Corn “ x ,,Sugar Corn“ F,;. Kern in Diakinese mit 
12 Gemini. 
Fig. 4au.b. Ditto. Zwei nacheinanderfolgende Schnitte. Die beiden Glieder 
eines Geminus sich von einander sehr weit getrennt bleiben (b). 
Fig. 5. ,, Black Starch‘. Bipolares Spindel-Stadium. 10 Gemini. 
Fig. 6-9. Chromosomen in den Wurzelspitzen. 
Fig. 6. ,, Sugar Corn “. 22 Chromosomen. 
Fig. 7. Huchlaena aus Stid-Florida. 20 Chromosomen. 
Fig. 8. Andropogon Nardus Li. var. Georingii Hack. 20 Chromosomen. 
Fig. 9. Saccharum officinarum L. 


Ueber roten Pigmentbildung bei einigen 
Marchantia-Arten. 


Tsaburo Nagai. 


Man beobachtet oft die Bildung von rotem Pigment am 
Teilen der Thalli bei einigen Arten von Marchantia, die auf ver- 
schiedenen Standorten wachsen. Dieses tritt besonders haufig 
im Herbst ein, sodass man es vielleicht als etwas ahnliches, wie 
die Herbstrétung der Laubblatter betrachten kann. Diese Rot- 
pigmentbildung tritt, soweit ich beobachtet habe, am haufigsten 
bei Marchantia diptera und. Conocephalus supradecompositus 
ein, und zwar ist sie am tiefsten bei M. diptera. Das Pigment 
entwickelt sich meistens an den alten Thallusteilen, den Ven- 
tralschuppen und auch an den Brutbechern, aber nicht an der 
wachsenden Thallusspitze, den Brutkorpern und den Rhizoiden. 

Unter meinen versuchskulturen mit Brutkorpern bei Mar- 
chantia sp., fand ich, dass diejenigen, welche in Zuckerlosung 
oder in Nahrflussigkeit unter Ausschluss von Stickstoff oder Phos- 
phor, kultiviert worden waren, das rote Pigment bilden, aber 
sowohl die Kulturen mit Nahrfltssigkeit unter Ausschluss von 
Kalium und Magnesium, als auch die, mit vollstandiger 
Knop’scher NahrlSsung, gaben keine Pigmentbildung. 

Sowohl ein Fall sich das Pigment in freier Natur entwi- 
ckelt als auch ein Fall es kiinstlich hervorgerufen wird, kann 
durch einen Zusatz von Salz und Alkali eine eigentiimliche 
Anthocyanfarbumwandlung bewirkt werden. Die mikroskopt- 
schen Untersuchungen zeigen ferner, dass das Pigment (Antho- 
cyan) sich in der Zellwand befindet, nicht aber im Zellsaft. 
Macht man, einen diinnen Schnitt durch des gefarbte Thallus- 
stuck und beobachtet unter dem Mikroskop, so findet man, 
dass die Zellwand der chromatophorenfreien Parenchym und 
Schuppenzellen schon kirschrot gefarbt sind aber die Zellwand 
der chlorophyllreichen Schwammparenchym, der Brutkorpern 
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und der Rhizoiden bleibt farblos. Pattapin” fand die Bildung 
roten Pigments an wundstellen bei Amaryllis vittata, und zwar 
waren die Zellmembranen gefarbt, aber der Zellsaft blieb un- 
gefarbt. Er stellt ferner fest, dass die Pigmentbildung unter 
Beteiligung der lebenden Zellen erfolgt, somit ist es nicht ein 
Atmungspigment, sondern eine postmorte Oxydation des 
Chromogens. Der Fall mit Marchantia, wie er erscheint, 
braucht nicht unbedingt als eine postmorte Abbauproduktion 
betracht zu werden. Fiigt man eine Kochsalzlésung (z. B. 
20 %) den Zellen, die in Kulturfltissigkeit kultiviert worden sind 
und die das Anthocyan noch spiirlich gebildet haben; hinzu, so 
plasmolysieren sie stark, und somit ist die Anwesenheit von 
lebendigem Plasma in diesen Zellen nachgewiesen. 

Der Befund meines Kulturversuchs ist folgender: am 10 Juni 
begann ich eine Kulturserie mit den Brutkorpern von Marchantia 
sp. fiir einen anderen Zweck. Sie waren in folgenden verschie- 
denen Nahrflussigkeiten kultiviert: 0.7 Prozentige Ndahrflitis- 
sigkeit .unter Ausschluss von Stickstoff, Phosphor-*, Magne- 
sium-?, Kalium-, Calcium Salz®, und Rohrzuckerlésung, und 
0.5 Prozentigevollstandige Knop’sehe Losung. Die Kulturen 
standen an einem Nord Fenster des Instituts. Innerhalb einiger 
Tage entwickelten sich die Brutk6rper zu sehr kleinen bandfor- 
‘migen Thalli, aber sie konnten sich weder in N&hrflussigkeiten, 
noch Knop’sche Ndhrfltissigkeit normal entwickeln wie DacK- 
NOWSKI beobachtet hat?. Nach 15 Tagen, beobachtete ich in 
den Kulturen mit Rohrzucker, unter Ausschluss von Stickstoff 
und Phosphor, die Bildung von schonem rotem Pigment bei ein- 
igen kleinen Thalli. Nach einigen Tage waren alle Thalli in 


1) Palladin, W. Die Bildung roten Pigments an Wundstellen bei Amarytlis た 
tata. Ber. d. deutsch. Bot. 29: 188 1911. 5 の に 

2) Jeder Nihrflussigkeit enthielt die folgenden Bestandteile in gr. auf 1000 c.c. 
Wasser. 

4 CaCl,+1 KH,PO,+1 KC]+1 MgSO,+spur FeCl, 

3) 4Ca(NOg)o+1 KCl +1 KNO。+1 MgSO,+spur FeCl, 

4) 4 Ca(NOz)+1 KH。PO』+1 KNO。+1 NaSO4+spur Fe。Cl。 

5) -4 Ca(NO3).+1 NaH,PO,+1 NaNO3+1 MgSO,-+spur FeCl], 

6) 4 NaNOj3+1 KH2PO,;+1 KNOs 十 1 MgSO,+spur FesC', 

7) Dacknowski, A. Zur Kenntnis der Entwicklungs-Physiologie yon Marchantia 
polymorpha LL. Jahr. f. wiss. Bot. 44: 254, 1907. 
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diesen Kulturen gefarbt. Die Thalluszellen in Zuckerlosung 
bilden Starke in grosser Menge und zahlreiche Rhizoiden. Das 
Pigment befindet sich nur in der Zellwand der Epidermis und 
des Parenchym aber diejenige der wachstumszonen bleibt 
ungefarbt. 

Zuerst tritt das Pigment an dem Brutkorperteil ein und 
spater verbreitet es sich auf die neugebildeten Thallusteile. In 
Zuckerlosung konnen die Thalli nicht mehr als im halbcenti- 
meter Lange mit ca. 0.2-0.1 c.m. Breit wachsen, auch lebten sie 
mehrere Wochen in unvollstandigen Nahrl6sungen ; und wenn 
sie in normale Nahrlosung tibertragen werden, fangen sie bald 
wieder frisches Wachstum an. Diese Zellen enthalten noch 
keine Starke im abnormaler Menge und bilden kein Pigment. 
An alten Teilen blieb das Pigment. 

Ich wiederholte die Versuche mit 0.5 Prozentigeu LOsungen 
von Rohr- und Trauben Zucker und auch mit destiliertem Wass- 
er bei Brutkorper von Marchantia polymorpha, sowohl mit 
0.75 Prozentigen Nahrlosung unter Ausschlus von Stickstoff 
oder Phosphor” bei Brutkérper von Marchantia diptera. Sie 
gaben ein gleiches Resultat wie die friheren. Die Anthocyan- 
bildung tritt der Kultur mit destiliertem Wasser ein, aber 
in ganz geringer Menge. Ich machte den Versuch auch mit 
noch weiter entwickelten Individuen mit Zuckerlosung, aber 
er ergab keinen positiven Erfolg. 

SuzupDKr’? hat bei Hordeum Keimlingen ahnliche Beobacht- 
ungen gemacht. Er kultivierte die Keimlinge auf dem Boden, 
der wenig Stickstoff oder Phosphor enthalt und sie bildeten 
an den Halmen Anthocyan, aber auf dem Boden mit wenig 
Kalium oder auf fertilem Boden ergaben sie keine Anthocyan- 
bildung. Bei Ausschluss von Stickstoff oder Phosphor in der 
Nahrlosung erschien auch Anthocyanbildung, sonst aber nicht ; 


1) Jn diesem Versuch, benutzte ich die folgenden Nahrlosungen ; 
1 KH,PO4+1 CaCl,+1 MgSO, in 100 Teil Wasser ; 1 Ca(NO3).+1 KNO3 
+1 MgSO, in 100 Teil Wasser. Der Versuch ist am 13 Febral in Gewachshaus 
ausgesetzt. 
2) Suzuki, 8. On the Formation of Anthocyan in the stalk of Barley. Bull. Coll 
Azric. Tokyo, 7: 29, 1906. 
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folglich so schliest er, ,, the formation of anthocyan in the 
stalks of barley can be regarded as a sign of deficiency of 
available phosphoric acid or nitrogen or of both in the soil". 
Derselbe Autor beobachtete eine analoge Erscheinung bei 
Lattich. Ob das Anthocyan in der Zellwand oder im Zellsaft 
vorhanden war, spricht er nicht aus. Es ist eine bekannte Tat- 
sache, dass bestimmte Lebensbedingungen die Anthocyanbild- 
ung bewirken, namentlich a) die Zunahme des Zuckergebalts 
in die Zellen z. B. bei Zuckerlosungkultur bei BIattern von 
Lilium Martagon, Ilex, Hedera, Utricularia, Trapa und vielen 
anderen Land- und Wasserpflanzen”; b) Abwesenheit von nutz- 
barem Stickstoff oder Phosphor, z. B. bei Hordeum Keimlinge? 
c) Verwundung z. B. bei Amaryllis BIattern?。 Nach PArLAprN 
liefert wahrscheinlich die durch Verwundung herbeigefiihrte ver- 
starke Atmung und die Bildung von Fermenten die Oxydations- 
processe, die die Bildung von rotem Pigment hervorrufen. 
Zerstromung von Sauerstoff ist erfolderlich fiir Pigmentbildung, 
und die Hinderung der Oxydationsprocesse mit Helfe von Arse- 
nik oder durch eine sehr diinne Wasserschicht hindert auch die 
Pigmentbildung. Bei Marchantia polymorpha beobachtete ich 
Examplare, die teilweise in Nahrlosung getaucht worden waren, 
und die trotzdem Pigment gebildet hatten. d) Durch die Ringel- 
ung bei Cornus controversa? ; e) Starke Beleuchtung”; f) 
Trockenheit, ,, Trockenrote “ MiyosHi® z, B. bei Tarminalia in 
den Tropen ; g) Niedere Temperatur”. 

Allerdings tritt die Anthocyanbildung bei Marchantia in 
freier Natur im Herbst und Winter haufig ein, aber bei Zucker 
und andere N&hrl6sungkulturen scheint die niedere Temperatur 
nicht notwendig zu sein. Die Kulturen, die Mitte Sommer im 

1) Overton, E. Beobachtungen u. Versuche uber das Auftreten von rothem Zell- 
saft bei Pflanzen. Jahr. f. wiss. Bot. 33: 171, 1899. 

2) Suzuki, 8. loc. cit. 

3) Palladin, E. loe. cit. 

4) Hibino, S. Ueber die Anthocyanbildung in den Blittern durch die Ringeluvg 
(vorlaufige Mitteilung). Bot. Mag. (Tokyo) 27: 489, 1915. 

5) Overton, loe. cit. 

6) Miyoshi, M. Ueber die Herbst- u. Trockenrote der Laublitter, Jour. Coll. Se. 


Imp. Uu'y. Tokyo. 27: 1, 1909. 
7) Overten, loe. cit. 
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Laboratorium oder im Winter im Gewachshaus ausgefiihrt 
worden waren, ergaben gleicherweise Anthocyanbildung. 

Wie schon bemerkt worden ist, befindet sich das Anthocyan 
bei Marchantia tiberhaupt in der Zellwand, und der Zellsaft 
bleibt ungefarbt. OVERTON spricht vom gleichen Beobachtung- 
en der Herbstrote vieler Moos-Arten der Alpen, aber erwahnt 
keine speziellen Pflanzen”. 

Das Zellsaftanthocyan ist bei Marchantia polymorpha auch 
vorhanden. Ende Oktober nahm ich einen wtppigwachsenden 
Thallus der viele Antheridienstande trug, bei Dzushi, Kana- 
gawa-Ken. Der Thallus sowie die Antheridienstande blieben 
ganz griin. Interesant war es, dass nur die Epidermiszellen der 
Antheridiumhiille ganz rotgefarbt waren, aber der andere Teil 
des Antheridiumstand war ungefarbt. Es erweist sich ferner, 
dass das rote Pigment nicht nur an die Zellwand gebundet ist, 
wie das der allgemeine Fall ist, sondern auch in dem Zellsaft 
enthalten ist. Bei einigen wenigen gefarbten Zellen, fand ich 
im Zellsaft zahlreiche purpurrote feine Krystallnadelchen, die 
lebhafte Brown’sche Bewegung zeigten. Nach und nach traten 
die Krystallen naher zusammen, und innerhalb einiger Minuten 


Marchantia polymorpha. Epidermiszellen yon Antheridiumhiille. A. Anthocyankrystalle. 
B. Behandlet mit Alcohol. C-D. Plasmolysiert mit NaCl. k—Kugelige Gebilde. 
ch.—Chlorophy]lk6rner, x 500. 


1) ,,Das Vermogen, rothen Zellsaft zu bilden, scheint uberhaupt mit wenigen 
Ausnahmen nur den Phanerogamen zuzukommen, denn die rothe Farbung, welche viele 
Moose, namentlich in den Bergen, aufweisen, beruht nicht auf der Gegenwart von 
rothem Zellsaft, sondern auf_einer Farbung der Zellmembran ; wenigstens gilt dies fir 
alle von dem Verfasser darauf untersuchte Moose ‘ (Overton. loc. cit. S. 222). 
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bildeten sie ein Aggregat (fig. A). Fsgt man dem Preparat 
absoluten Alcohol hinzu, so fallt sie viele Krystalle, auch in 
Zellen die vorher nur gefabter Zellsaft und kein Krystall ent- 
hieiten (fig. B). Bet einem Zusatz von Alkali verwandelten 
sie sich in Blau und bei Salz in Rot. 

Gibt man eine starke Kochsalzlésung hinzu, so plasmoly- 
siert sie stark, daran erkennt man deren Lebendigkeit. Auf 
der Peripherie der plasmaolysierten Plasmaballe, liegen die 
chlorophyllkorner, und im Inneren entwickelten sich viele kleine 
kugelige Bildungen, die tiefrot gefarbt sind (Fig. C-D). Nach 
Behandlung mit absoluten Alcohol .verdnderten sie sich zu 
schmuzigem Braun”. Krystallisiertes Anthocyan konnte ich 
nie in den Thalluszellen finden. 

Das Zellwandanthocyan ist ein fester Korper. Es _ bleibt 
unverandert durch die ganze Prozedur der Paraffineinbettung. 
Hohere Temperatur hat keine Wirkung®. Ein frisches Material, 
das in Zuckerl6sung kanstlich gerotet worden war, wurde in 
destilliertes Wasser getaucht und blieb einige Stunden in 57°C, 
aber keine Farbenanderung fand statt, auch nicht beim Kochen. 
Absolnter:。 Ethyl- und Methylaleohol, Chloroform, Benzin, 
Ethylather, Aceton und Thymol (alkoholicshe Losung) lésten das 
Pigment nicht. Alcoholische Kalilauge lost es aus. Nach Kalr 
methode, konnte ich die. zahlreiche Carotinkrystalle in den 
chlorophyllreichen Schwammparenchymzellen fest stellen. Die 
gefarbte Zellwand bei. derselben Behandlung wurde farblos. 

Bekanntlich ist das Anthoeyan fest mit den Zellwand- 
bestandteilen verbnnden.. Jod- Jodkalium mit conc. Schwefelsaure 
farbt die Rhizoidzellwand tiefblau und 1ost sie schliesslich auf. 
Bei der r6tlich gefarbten Thalluszellwand geht dieses etwas 
langsamer, doch.-ergibt sich durch dieselbe Reagens dieselbe 
Zellulosereaktion. Kufperoxydammoniak lost die Zellwand 
langsam, aber Natronlauge gibt keine deutliche Reaktion. 
Sudan III gibt kuticular Probe nur an der Epidermis. Weder 


1) Overton beobachtet in Mesophyll von Lilium Martagon schwarzrote kuge- 
lige Bildungen der Anthocyan (loc. cit). 

2) Vgl. Frrrrxe. Uber eigenartige Fiirbinderungen von Bliiten und Bliiten- 
farbstoffe. Zeitschr. f. Bot. 4: 81, 1912, 


/ 
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a-Naphtylamin+ Salzsdure, noch Phloroglucin+Salzsdure geben 
Holzreaktion, Rutheniumrot farbt die Zellwand der Epidermis, 
Parenchym und Rhizoiden, und so erkennt man dass Pektinstoff 
tiberhaupt an den Zellwandbestandteilen von Marchantia ver- 
breitet ist”. Man erreicht dieselbe Reaktion mit frischem Mate- 
rial, das aus freier Natur genommen ist oder das langere Zeit 
in uckrlosung kultiviert worden ist. In der Zellwand konnte 
ich Gerbsiure mit Kaliumbichromat, Eisenchlorid, Eisen- 
wiesulphat oder mit IMythylenblaulosung nie deutlich nach- 
wiesen. Salpetersaure farbt die Zellwand und der Olzellinhalt 
braun. 

Millon’sch Reagens gibt als Reaktion eine deutliche Kirsch- 
rotfarbung nur bei der Epidermiszellwand von Conocephalus 
conicus. Bei der Zapfchenrhizoidzellwand und den Ventral- 
schuppen von Marchantia polymorpha von M. diptera und von 
C. supradecompositus sowie bei der Parenchymzellwand von C. 
conicus und von C. supradecompositus konnte ich keine deut- 
liche Reaktion erweisen. Sie farbten sich stark rotbraun statt 
kirschrot”. Man muss vorsichtig sein, wenn man beobachtet, 
dass einige Schuppen-und Parenchymzellmembranen, die bereits 
Anthocyan enthielten wo es aber noch nicht genau makro- 
scopisch nachweisbar blieb, eine deutliche Rotfarbung bei 
Zusatz von Sdure ergeben. Wenn man wie Millon ein Reagens 
das starke Salpetersa&ure enthalt zu solchen Zellen verwendet, 
farbt es die Zellwand tiefrot, aber auf diese Weise lasst sich 
nicht das Vorhandensein von Phenol nachweisen, sondern die 
Rotfarbung ist durch Anthocyanfarbumwandlung verursacht 
worden. 

Das Zellwandanthocyan ist ebenso empfindlich wie es der 
Fall mit Zellsaftanthacyan ist. Wenn ein Spur von Saiire auf 
dem Objekttrager oder einem andern Utensile vorhandet war, 
farbte sich die Zellwand ganz Rot, deshalb machte ich immer 


1) Vgl. Gjokrc. Osterr. botan. Zeitzchr. 1895 No. 9 (nach CzsPEK: Biochemie 
d. PHanzen. I s. 645, 1918.). 

2) Vgl. CzapeK, F. Zur Chemie der Zellmembranen bei den Laub- un. Leber- 
moosen. Flora 86: 361, 1899. 
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Paralell Versuche mit einer dunnen Salzsaurelosung, wenn ich 
eine Millon’sche Probe ausfuhrte. 

Beilaufig war es bei Conocephalus conicus, das ich in Mitte 
Marz nahm, dass die Zellwand von interstitienloses Gewebe, 
kollenchymatisch verdickt war und die Mittellamelle tief kirsch- 
rot und auch verdickte Lamelle etwas heller gefarbt waren. 
Diese Gewebezellen enthielten viele Starkekorner. Die verdickte 
Lamelle lost sich bei Zusatz von Kupferoxydammoniak oder bei 
Jod-Jodkalium mit conc. Schwefels&ure aus. 

Man nimmt an, dass die Zellwand der Marchantia aus einem 
Ester von Cellulose und Sphagnol, einem Phenolartigen Korper, 
d. h. einem ,, Cellulosid ‘“‘ besteht”. Andereseits stellen die Un- 
tersuchungen tuber Anthocyan von vielen Forschern neuer Zeit, 
besonders die von WiLLSTATTER”, Miss WHELDALE”, ComMBES” 
u. s. w. fest, dass das Anthocyan ein Glycosid ist; trozdem 
bleibt die Fragestellung, ob es ein oxydations— oder reduktions- 
Produkt Chromogens ist, noch unbeantwortet. Man kann 
darum vermuten, dass sich das ,, Cellulosid “" von den Mooszell- 
membranen zu Glycosid Anthocyan unter bestimmten Beding- 
ungen zu verdndern vermag. Ist dieses richtig, dann wiirde 
das aromatische Component (Sphagnol) des _ ,, Cellulosid “ zu 
Chinon oxydiert werden, und dieses mit dem vorhandeten Zucker 
‘eine neue Verbinduug, d. h. ein Glucosid, Anthocyan bilden. 
Nach WitistaTLerR u. Everest ist der Farbstoff aus Centaurea 
Bliiten ein Chinonderivat. Anthocyanin Centaureas ist ein 
Glycosid und es ist zu Cyanin und Dextrose hydrolysiert. 
WHELDALE hat das gelbe Pigment aus Antirrhinum Bliten 
isoliert und ihre chemische Constitution mit Apigenin identifi- 
ziert. Dieses Pigment halt sie fiir einen Grundfarbstoff anderer 
Bliitenfarben Antirrhinums. Apigenin kommt im Pflanzenreich 
als eine Glycosid vor und bei Alkali zersetzt sich zu Phloro- 


1) CZzapek. loe. cit. 

2) Willstitter, R. u. Everest, A. E. Untersuchungen tiber die Anthocyane. Uber 
den Farbstoff der Kornblume. J. Liebigs Ann. d. Chemie. 401: 189-252, 1915. 

3) Wheldale M. Our Present Knowledge of the Chemistry of the Mendelian 
Factors for Flower Colour. Jour. of Genetics. 4: 109, 1914. 

4) Combes, R. Untersuchungen tiber den chemischen Prozess der Bildung der 
Anthokyanpigmente. Berich. d. deutsch. Bot. 31: 570, 1913. 
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glucin und p- Oxybenzolsaure. Man erinnert sich an dem 


Versuch” der nachweis dass Zusatz von Phloroglucin eine 
Anthocyanbildung fordert. 


Komaba-Tokyo, April, 1915. 


1) Czartkowski. Sitz. ber. Warschau Ges. d. Wiss. Lief. 1, 1911 (nach Czapek. 
Biochemie d. Pflinzen. J. 582, 1918). 
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Notes on Algze New to Japan. Ill. 
By 


Kichisaburo Yendo. 


Enteromorpha micrococca Kurz. 


Tab. Phye. VI. p. 11, Tab. 30, fig. II. 一 AHLNER : Enterom. p. 
46, fig. 7, a-b. 一 ] Ac.: Till Alg. Syst. p. 123.—HaucKk: Mceresalgen, 
p. 432.—De ToNr: Syll. Alg. I, p. 119. 一 Corr., Horp. and Sercn.: 
Phyc. Bor.-Amer. No. 66.—Sercu. and Garpn.: Alg. N. W. Amer. 
p. 211. 一 Corr : Ulvac. N. Amer. p. 20.—Id.: Green Alg. N. Amer. 
p. 204. い 
=Enteromorpha coarcta KTELLwM.: Mar. Chlor. Jap. p. 15, Tab. 3, 

figs 9=2 1. 


The specimen has been collected at Hakodate many years 
ago. It seemed to belong to the present species but at the 
same time referrable to E. coarcta KjELLM. Having had no 
less doubts on the distinction between the two species, I left it 
for future comparison. Actual examination on KyJELLMAN’s 
originals at Upsala, I made it sure that my specimen was 
identical with KJELLMAN’s and that they were nothing but the 
present species. 

The measurements given by KyjELLMAN for the cells and the 
thickness of frond of his species are slightly larger than in the 
European forms of &. micrococca, but these are too trifle and 
rather unfixed characters to claim an independent specific rank 
for the plant. KyELLMAN” remarks :°*‘‘ Sa vidt jeg forstar, ar 
den att anse sasom en till intestinalis-gruppen af slagtet hor- 
ande art och da skild fran andra till denna horande arter 
genom cellernas hogst ringa ticklek, cellrummens form och 


1) Mar. Chlor. Jap. p. 16. 
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skottets farg.’’ He seems to have considered nothing about 万 . 
micrococca. ‘The flexuous habit of frond as well as the brown- 
ish colour on drying characterize the present species. 

Locality. Hakodate (!), (KJELLMaN). 

Distribution. Europe ; Greenland to Massachusetts; Alaska 
to Mexico. 


Enteromorpha ramulosa Hook. 


British Flora, II, p. 319,—Harv.: Phyc. Brit. Pl. 245.—Id.: 
Manual. Ed. II, p. 215.—Kurz.: Spec. p. 479.—Id.: Tab. Phyc. VI, 
Taf. 33.—J. Ac.: Till Alg. Syst. VI, p. 154, Tab. 4, fig. 117, 118 一 
Hauck: Meeresalgen p. 431.—DE Tonr: Syll. Alg. I, p. 134. 一 
CorrINs: Ulvaceae of N. Amer. p. 29, Pl. 43, fig. 6.—Id.: Green 
Algae N. Amer. p. 200. 
=Ulva ramulosa Eng. Bot. Pl. 2137. 一 CRouaN : Flor. Finist. p. 131. 
=Ulva uncinata Monr. in herb Ac. 
=Ulva clathrata var. uncinata AG.: Sp. p. 423.—Le Jouts: List. Alg. 

Cherb: p. 51. 一 ARprss.: Phyc. Medit. II, p. 200. 
=Enteromorpha clathrata var. uncinata GreEy.: Alg. Brit. p. 182. 
=Enteromorpha spinescens Kurz.: Tab. Phyc. VI, Taf. 33, fig. III, c. 


General appearance of the plant is exceedingly variable and 
often may have a form quite resembling to £. clathrata. In 
the present species, however, the cells composing the minor 
branches are markedly smaller than those of the principal 
segments. 

Locality. Boshi (F. Suciyama) ; Izu (!). 

Distribution. Europe; Atlantic coast of N. America; Aust- 
ralia. 


Prasiola mexicana LIEBX. 


in J. Ac.: Kong. Vet. Akad. Forhandl. 1847, p. 6.—JEssEN: 
Monogr. p. 19, Tab. I, fig. 17-20.—RaBenu.: Flor. Europ. Alg. III, 
p. 311.—Lacerst : Monogr. p. 26, fig. 2.—KUrz.: Spec. p. 473.—Id : 
Tab. Phyc. V, Taf. 40, fig. II.—J. Ae.: Till Alg. System. VI, p. 84.— 
WoLLE: Freshwater Alg. U. S. p. 107, Pl. 91, fig. 24. 一 Dg Toni: 
Syll. Alg. I, p. 143. 一 Corr., Hotp. and Sercu.: Phyc. Bor.-Amer. 
No. 1186. 一 CortrNS : Green Alg. N. Amer. p. 220. 
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=Prasiola Japonica YATABE: Bot. Mag. Tokyo, V, p. 187, Pl. 25, 
1891.—Id.: Iconogr. Flor. Jap. I, Pl. XL.—Oxam.: Nippon Sorui 
Mei-i, p. 172. 一 YENpo : Kaisan Shokubutsu, p. 236, fig. 85. 


This freshwater alga is fairly common in Japan and is often 
collected to prepare for food. The plant is thoroughly washed 
in a clean water and spread on a matting in square sheets of 
various sizes. When dried in the sun, the fronds adhere one 
another by their own gelatinous matter and yield bright green 
sheets which peel off easily from the matting. The sheets are 
baked on fire and eaten with boiled rice to give a flavour to it, 
or they are cooked in a soup. 

Comparing the Japanese form, which passed under P. Japo- 
nica YATABE, with reliable specimens of the present species, I 
can not find any difference which justifies the separation of the 
former from the latter. 

A specimen of this plant, collected by Mr. T. Makino in 
Chikugo Prov., Kiusht, is found in the herbarium of the 
Academy of Science of St. Petersburg, under Monostroma 
quaternarium Kurz. The determination was by KJELLMAN. 

Locality. In streams on the Pacific side of Honshn and 
Kiushi. Note that in the streams which run into the Japan 
Sea the plant is not yet found. 

Distribution. Oregon ; Colorado ; Mexico ; South America. 


Urospora penicilliformis ARESCH. 


Observ. Phyc. II, p. 4.—KyeLuLM.: Spetzberg. Thalloph. II, p. SS 一 
Id.: Alg. Murm. Meer. p. 56.—Id.: Alg. Arct. Sea. p. 315.—Wirrr. 
et NoRpsr.: Alg. Exsic. No. 417, 418.—Dr Toni: Syll. Alg. I, p. 232. 
ーKyrrN: Algenfl. Schwed. Westktiste, p. 15.—Sercu. and Garpn.: 
Alg. N. W. Amer. p. 220. 
=Urospora mirabilis AREscu. Observ. Phyc. I, p. 15—AreEscu.: Alg. 

Scand. Exsic. No. 340.—Rosenv.: Gronlands Havalg. p. 918.— 
BoReEgsEN : Mar. Alg. Faroes, p. 500.—Corron : Clare Isl. Surv., 
Mar. Alg. p. 110. 


There is only one species of Urospora ever recorded from 
Japanese water, 7.e., Urospora acrogona KjErrw. described by 
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KJELLMAN from a material collected at Cape Nomo near Naga- 
saki. I have, however, already noticed at least two more 
species of Urospora to occur fairly commonly on our coasts. 
They were left undetermined as the fructification has not been 
satisfactorily observed. 

Late in March this year, while staying in the Marine 
Laboratory at Oshoro, I had an opportunity of observing both 
gametes and zoospores in living state on an Urospora which 
abounds around there. In all and every respect the plant 
agrees with the mentioned species which is quite common and 
well known on the Atlantic coast. 

Locality. Otaru Bay and its vicinity (1). 

Distribution. Northern part of the Atlantic Ocean; North 
America, Maine to Connecticut (after CoLLINS: List of New 
Engl. Plants, V.); Alaska to Vancouver Island. 


Spongomorpha arcta KOTz. 


Spec. p. 417.—Id.: Tab. Phye. IV, Tab. 7 一 CoLLINS : Green 
Alg. N. Amer. p. 359.—Id.: Green Alg. N. Amer. Suppl. p. 97. 
=Cladophora arcta Harv. Phyc. Brit. Pl. 135.—Id.: Ner. Bor. 
Amer. III. p. 75.—Havuck: Meeresalgen, p. 445.—Kurz.: Phyc. 
Gener. p. 263.—Fartow: Mar. Alg. New Engl. p. 50. 一 Corr., 
Hop. and Sercu.: Phyc. Bor.-Amer. No. 224, 815.—Ti_LpEN : Amer. 
Alg. No. 373, forma a (non alior) 一 DE Tonr: Syll. Alg. I, p. 355. 一 
SETCH. and Garpn.: Alg. N. W. Amer. p. 224.—CoLiins: Marine 
Cladophora New Engl. p. 115.—Corron: Clare Isl. Surv., Mar. Alg. 
ptt: 
=Conferva cohx#rens RUPRECHT: Tange, p. £02. 
=Cladophora cohzerens DE Toni: Syll. Alg. I, pp. 337, (For turther 

referrences, see DE Tonr: Syll. Alg. I. p, 355.) 


RUPRECHT') has already remarked the close affinity between 
Cont. coherens Rupr. and Conf arcta DiLLW. and concluded 
that his species "ist vielleicht nur eine Abart der C. arcta.”’ 
The distinction pointed out by RuprecntT has little value for a 


1) Tange des Och. Meer. p. 403. 
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specific character, and an examination of the originals justifies 
the above amalgamation. 
Locality. Otaru Bay (!); Kushiro (Dr. T. Kawakam1), 
Distribution. Hitheito known from the North Atlantic, both 


European and American side; Pacific coast of North America, 
from Alaska to Washington. 


Cladophora rupestris Kurz. 


Phye. Gener. p. 270.—Id.: Spee. p. 396.—Id.; Tab. Phyc. IV, Taf. 
3, fig. 1. 一 D ぉ Toni: Syll. Alg. I, p. 328. 一 CorrrINs, HorLp. and SEtrcu. 
Phyc. Bor.-Amer. No. 728. 一 CorriNs : Green Alg. N. Amer. p. 346 
(for further referrences, see DE ToNr : Syll. Alg. I, p. 328), 


A distinct species, quite common on the north-western coast 
of Europe. It is interesting to find this species within our 
boundary. 

_ Locality. Hidaka (!). 

Distribution. Europe, from Norway to France; Mediter- 

ranean Sea; Greenland to Massachusetts. 


Bryopsis hypnoides Lamx. 


Mémoir. p. 135, Pl. I. fig. 2, a-b.—J. Ac.: Till Alg. Syst. VIII, 
p. 27.—Harv.: Phyc. Brit. Pl. 119.—Vickers: Phyc. Barb. p. 30, 
Pl, 53. 一 CorrrNs, Horp. and Sercu,: Phyc. Bor.-Amer. No. 1028, 
1286. 一 CorriNs : Green Alg. of N. Amer. p. 403.—Id.: Notes on Alg. 
(Rhodora, 1906.) p. 124. 一 BoReEsEN : Some Chlorophye. from Dan, 
West Ind. p. 147. 


The present species seems to have been taken as Bryopsis 
plumosa by various collectors. The mode of ramification, 
however, approaches more to B. cupressoides Lamx. than the 
other members of the genus. The lateral branches, and ramu- 
lets on them, are all very much elongated and slender so that 
the conical outline of a frond, characteristic of B. cupressoides, 
is quite disturbed. 
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Locality. Oshoro, near Otaru Bay (Do. 

Distribution. Europe; North America, from Massachusetts 
to West Indies, from Washington to southern California ; New 
Holland ? 


Bryopsis cespitosa SUHR. 


in Kurz. Tab. Phyc. VI. Taf. 72, fig. I.—Dr Tonr: Syll. Alg. I, 
p. 428. 


Locality. Shimoda, Izu Prov (!). 
Distribution. South Africa ; Mauritius. 


Bryoypsis myura J. Ac. 


Alg. Med. p. 20.—Id.: Till Alg. System. VII, p. 28.—Kvurz. : 
Spec. Alg. p. 493.—Id.: Tab. Phyc. VI, Taf. 82, fig. II.—Zanarn, ; 
Icon. Phyc. Adriat. I, p. 137, Pl. 32B.—Hauck: Meeresalgen, p. 474. 
Arniss. : Phyc. Med. II, p. 154. 一 Ds ToNr et Levi: Flor. Alg. Ven. 
III, p. 97. 一 DE Tonr: Syll. Alg. I, p. 434. 
=Bryopsis Panzzei DE Nor: Prosp. Fl. Lig. p. 


アク の 
(3d. 


=Bryopsis Gasparrinii MENEG.: in Giorn. Bot. Ital. 1844, p. 303. 一 
Kurz. lab; Phycol, Dafssa, hes 
= Bryopsis Petteri MENEG.: in Giorn. Bot. Ital. 1845, p. 246. 


Locality. Hiuga (!). 
Distribution. Mediterranean Sea. 


Bryopsis muscosa Lamx. 


in Journ. Bot. p. 135, Pl. I. fig. 4.—J. Ac.: Alg. Medit. p. 19.— 
Td.: Till Alg. System. VIII, p. 29.—Kurz.: Spec. p. 493.—Id.: Tah. 
Phyc. VI, Taf. 82, fig. 1—Hauck: Meeresalgen, p. 474.—Arpiss. : 
Phyc. Medit. II. p. 153. 一 DE Toni et Levi: Flor. Alg. Ven. Ill, p: 
96.—DE Toni: Syll. Alg. I, p. 435. 


We have to add two more Mediterranean inhabitants to 
the list of Japanese marine algae. It worth mentioning here 
that the Mediterranean species hitherto found in Japan have 
been always on the southern coast. Exceptional to these ex- 
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amples, as it were, the present species is found, as far as my 
material show, in Hidaka Province only. The coast is usually 
washed by a branch of the Behring current. 

Locality. Hidaka (!). 

Distribution. Mediterranean Sea. 


Chantransia immersa ROSENY. 
Mar. Alg. of Denmark, I, p. 130. fig. 56-58. 


Parasitic forms of Chantransia have been frequently found 
in our species of Halymenia, Rhodomela and Herposiphonia. 
In most cases, they have been sterile and exact determination 
hence difficult. One of them which occurs in Herposiphonia 
was referrable to C. immersa f. polysiphoniae ROSENY. Further 
researches may probably add more species of similar parasites 
to our flora. 

Locality. Hakodate (!). 

Distribution. Denmark. 


Goniotrichum elegans LE 」orIS. 


List. Alg. Mar. Cherbourg, p. 103.—BEertTHoLp: Bangiaceen 
Neapel, p. 26.—J. Ac.: Till Alg. System. VI, p. 13.—Havuck: 
Meersalgen, p. 518. 一 RosENv.: Mar. Alg. of Denmark, I, p. 75.— 
Corr., Horp. and Sercu.: Phyc. Bor.-Amer. No. 1248.—Co ins : 
Notes on Alg. VIII, p. 160 (Rhodora, 1906).—Id.: Alg. of Jamaiea 
eZ oil. 
=G. dichotomum KOTZ.: Tab. Phyc. III. Tab. 27. fig. I. 
=Bangia elegans Cuavuv.: Mém. Soc. Iinn. Norm. Pl. 6.—Id.: Rech 

sur l’org. d. plus genr. d’Algues, p. 33.—Harv.: Phyc. Brit. PI. 
246. 
=Ceramium ceramicola F1. Dan. Tab. 2207, fig. 2 (sec. RoSENVENGE.) 
?=Goniotrichum ceramicola Kutz.: Phyc. Gen. p. 244.—Id.: Tab. 
Phye. Ill, Daf. 27, fig. IL. 


An exhaustive description of this plant is already given by 
ROSENVENGE so that I have nothing new to add to. My specr- 
men was found growing on a Cystoclonium. 
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Locality. Oshoro, near Otaru Bay (!)- 
Distribution. Europe; New England coast of N. America ; 
Jamaica. 


Porphyra linearis GREY. 


Alg. Brit. p. 170, Pl. 18.—Kurz.: Spec. Alg. p. 691.—J. Ac.: Till 
Alg. System. VI, p. 71, Tab. I, fig. 67.—Kurz.: Tab. Phyce. XIX, 
Kat. Go, fe. Ei 


Harvey proposed to reduce the present species to a syno- 
nyme of P. vulgaris regarding it to represent a winter form 
or a high tide form of the latter. Still, there have been some 
authors who mentioned this species in an independent position, 
though without any particular comment to disprove Harvey’s 
observation. 

In Mar. Alg. of Denmark, Part I, RoSENVENGE stated that 
P. linearis GREV. should be brought to under P. umbilicalis J, 
Ac. The paper is illustrated with photographic plates of 
various forms of what he has taken as the latter species. 

My own observations on various species of Porphyra and 
Wildemania on our coasts lead me to conclude that some 
distinct species of both genera, especially of P. umbilicalis, P. 
lacimiata, etc., have narrow and cuneate form while yet young 
or when grew at high water mark. This form in general out- 
line agree equally well to P. linearis Grey. Both Harvey’s 
observation and ROSENVENGE’s statement, therefore, hold good 
at the same time. On the other side, 1 am quite sure that 
there is on our coasts a fixed form of Porphyra which keeps 
all the characters of P. linearis GrEv. for the whole life and 
under any condition of habitat. In this form, the carpogonal 
or the antheridial area is always strictly marginal, gradually 
fading towards the meridional region of the frond. 

One of the figures of P. umbilicalis J. Ac. f. linearis given 
by ROSENVENGE in Plate II of the above mentioned work has 
the antheridial area running along the margin but with remark- 
ably sharp boundary between the vegetative area. This is 
undoubtedly a shallow water form of what he has illustrated 
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as -Plate VI, fg.-I, which has also a sharp demarcation. between 
the vegetative and sporangial area.. An exactly similar specimen 
is to be found in the Botanical Museum of Copenhagen under 
P. miniata f. amplissima Roseny., and in the Agardhian Her- 
barium under P. miniata. We have also the same form on the 
Kurile coast. This form, however it may have a resemblance 
“in general outline of frond, seems to be treated separately from 
GREVILL’s P. linearis. 

Locality. Otaru Bay (!); Hidaka (!); Sado (T. Opara, No. 
32). 

Distribution. North Atlantic. 


Mychodea membranacea Harv. 


Alg. -Tasm. p. 408.—Id.: Alg. Austr. Exsic. No. 412.—J. AG.: 
Florid. Morph. Tab. XXX, fig. 9.—Id.: Epicris, p. 471,—Id.:. Anal. 
Mom Cont. LV, -p;.50—Kurz.: specs Ale. ip. .723.—ld:.: Lab,. Phyc, 
XVI, Taf. 77 一 Ds Tonr : Syll. Alg. TV, p. 262 (excl. syn.) 


Comparing our form with a co-type specimen, ours are 
more cartilaginous in substance and the medullary strands have 
thicker cell-wall. In other characters both agree in every detail. 

~ De Tont (1.c.) doubtingly brings Acanthococcus subulatus 
J. Ac. under the present species, and says :—‘‘ Si revera syno- 
nymum supra allatum huic speciei pertinet, Mychodaea mem- 
branacea etiam in mari Canadensi adesse videtur.’*” I mention 
below a species of Mychodea which I identify with the ques- 
tioned species. 

Locality. Awa Prov. (J.-Nixar, No: 1665); Owari Prov. 
(S. Narita, No. 3). 

Distribution. Australia. 


Mychodea subulata (Porr) nov. nom. 


=Fucus subulatus Porr. mscr. in Herb. MERTENS. 
=Spherccoccus subulatus Ac.: Spec. p..328. 一 Id.: System. p. 237, 
=Gigartina subulatus GreEv.: in: Kurz. Spec. D: 750, 
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=Acanthococcus subulatus J. AG.: Spec. Alg. IT, p. 438. 一 KGTZ. : 
Tab. Phyc. XIX, Taf. 26.—J. Ae.: Epicris, p. 351. 


?=Cystoclonium armatum (OKAM. (non Harv.) Bot. Mag. Tokyo, 
Volo Nau ole 


In structure and in having zonately divided tetraspores, the 
specimens in my hand belong to Mychodea. They are distin- 
guishable from M. filiformis Ktitz. by having the insertions of 
branches and branchlets markedly constricted. In the Agardh- 
ian Herbarium, specimen of Acanthococcus subulatus J. AG. is 
represented by a plant recalling a slender form of Gracilaria 
compressa with subulate branchlets. Although I have not ex- 
amined the structure of the type specimen, I believe my plant 
belongs to the same species with J. AGARDH’s. 

OKaMuRA has discussed the structure of Cystoclonium 
armatum Hary.’) Harvrey” remarked that ‘‘ there is no medul- 
lary stratum of filaments” in his plant and an actual exami- 
nation by myself on the type specimen in the Trinity College, 
Dublin, endorsed the author’s observation. I have also collect- 
ed similar specimens at Hakodate, the type locality of Harvry’s 
species, with exactly the same structure. Judging from the 
description and figures given by OKamura, his plant has 
nothing to do with Harvey’s, but seems to be referrable to 
the present species. 

Locality. Owari (S. Narita, No. 5); Izumi (mis. T. MAKrNo): 
Chikuzen (T. Ocura). 

Distribution. Canada. 


Callophyllis lacimiata Kurz. 


Phvc. Gener. p. 401.—Id.: Spec. p. 744.—Id.: Tab. Phye. XVII, 
Taf. 84. 一 Ds Tonr: Syll. Alg. IV, p. 278. 一 BoReEsEN : Mar. Alg. 
Faroes, p. 359. 


The Japanese form of the present species is also as variable 
as the European. In some case it may approach to C. crispata 


1) Oxamura: Bot. Mag. Tokyo, Vol. VIII, p. 1. 


2) Harvey: List of dried plants collected in Japan. p. 332. 
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OKaM., which, however, is readily distinguished from it by the 
short spinous processes on the margins of the segments. 

Locality. Hidaka (!); Rikuzen (Mrs. Warnwricnt, No. 5, 
44, 46); Shimousa (!); Sagami (F. Hirayama, No. 49). 

Distribution. Furope; Brazil. 

Remark. Harvey reported C. Jaciniata KOTZ. from Esqui- 
malt, B. C. and Puget Sound. This is very likely C. furcata 
FARr. which abounds around the Sound and which has its 
tetrasporic form quite resembled to C. Jaciniata KOTZ. Again, 
C. furcata FARL. has been doubted by SETCHELL and GARDNER, 
l.c., whether it is to be included under C. obtusifolia J, Ac. or 
not. In the Agardhian Herbarium, specimens from Santa Bar- 
bara, together with Alg. exsic. Bor.-Amer. No. 127, under C. 
furcata Fart. are not at all separable from those of C. obtusi- 
folia J. Ac. J. AGARDH has already noticed this and he referred 
C. furcata Farv. to C. obtusifolia in his Spec. Alg. III, Part IV, 
p- 17. In the herbarium of the Trinity College, Dublin, a speci- 
men is determined by Grunow as C. obtusifolia J. AG., and he 
brings an authentic specimen of C. furcata FARL. under it. 


Rhabdonia mollis Harv. 


Alg. Austr. Exsic. No. 388,—Id.: Phyc. Austr. Synop. No. 518.— 
J. Ac.: Epicris, p. 593. 一 DE ToNr : Syll. Alg. IV, p. 362: 


I identify two specimens from Kiushn to this imperfectly 
known species. My specimens are also sterile but agree pretty 
well with the type specimens. The plant resembles to Mychodea 
subulata in its external appearance. It differs from the latter 
by having small, clavate or fusiform ramulets patently pro- 
liferating from the branches and by having the structure of 
Rhabdonia. 

Locality. Higo Prov. (K. OsHima, No. 23); Chikuzen Proy. 
(T.,Ocura, No. 10). 

_ Distribution. New Holland. 
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Tylotus obtusatus J. Ac.? 


Epicris, p. 429.—Id.: Florid. Morf. p, 185, Tab. XXIV, fig. 7, 8. 
=Curdiea obtusata Harv.: Phyc. Austr. Pl. 210 Tab. 
Phyc. XIX, Taf. 34, fig. a, b. 
=Rhodymenia obtusata SOND.: Plant. Preiss. p. 191.—J. ‘AG.: Spec. 
io seep Ss 
=Gymnogongrns firmus ARESCH.: Phyc. Novae, p. 354. ef 
=Spherococcus obtusatus KOTZ.: Spec. p. 784: 


I have not seen SONDER’S specimen. But after studying the 
specimens in the Agardhian Herbarium and in the Trinity 
College, Dublin, I am strongly inclined to refer my plant to the 
present species. A question, however, is on the nemathecia 
described by Harvey. 

In my specimens, the tetraspores are found sitting among 
the epidermal cells, dispersed everywhere in the upper segments 
and never in any form of nemathecium. They divide zonately 
and are very small, the longer axis being not much larger 
than the height of the epidermal cells (see figure). 


a 
alt Nn nso) 人 
Bi seoobodlos, 
O OM 
breadth of segments nearly equal for the 060 
whole length. This form is excellently © O 
shown in Phyc. Austr., Pl. 210. The other eo 
is irregularly laciniated at the base, palm- > 

ately lobed above, with the segments 

broad and imbricated with the neighboring o c 


ones. On the under surface of the basal 


segments there are many papillose rhizoidal 
processes. The illustration by Ktrzine in 
Tab. -Phye; 1. c5 7 て 2 や 、 


HARVERY’s type specimens may be 
distinguished into two forms. One is 
subdichotomously laciniated, with the 


may De taken as to re- 
present this form. With this my specimens ~ 
ye 7 A pait of cross section of frond. 
coincide very well. X 240. 
HARVEY’s specimens had ovate elevations here and there on 
the surface of frond. These he regarded as immature nemathe- 


cia and consequently he brought the plant near by Curdiea 


) 


July, 1915.) YENDO.—NOTES ON ALG A NEW V0 JAPAN. JIT. 111 


Jaciniata. So far as I could refer to, the propagating organ 
has not called for any further discussion. The present determi- 
nation is hence provisional, principally based on the habit and 
the structure of the frond. 
Locality. Sagami Prov. (!), (T. Sato), (Y. Funanasu1). 
Distribution. Australia. 


Plocamium Telfairiae Harv. 


in Kurz.: Spec. p. 885.—J. Ace.: Spec. II, p. 409.—Id.: Epicris, 

p. 342. 

=P. brachiocarpum J. AG. (non Ktrz.) Spec. II, p. 404.—Id.: Epicris, 
p- 341. 

=P. abnorme H. et H.: Alg. Nov. Zeland. p. 543.—J. Ac.: Spec. Alg. 
II, p. 401.—Id.: Epicris, p. 343.—Harv.: Ner. Austr. Pl. XLIII.— 

. Kurz.: Tab. Phyc. XVI, Taf. 50, fig. d-e—Okam.: Icon. Jap. Alg. 
SPE Cheri CLE fig: 1, (2, 

=P. angustum Harv.: Austr. Alg. No. 357D (non alior). 

=P. recurvatum OKam.: Icon. Jap. Alg. III, Pl. CII, fig. 3, 4. 

?=P. nobile J. Ac.: Spec. I, p. 397.—Id.: Epicris, p. 341 (excl. syn.). 
—Corron: Mar. Alg. from Corea (Bull. Kew Gardens. Mise. in- 
form. 1906). 

= Thamnophora Telfairiae Harv.: Alg. Teifairiae, No. 8. 一 HookER : 
Journ? of Bot. 1; p. 147, Pl. 125: 


The present species belongs to one of the most variable 
member of the genus. Mere forms of it, due to the age of the 
plant or to the condition of habitat, seem to have been de- 
scribed in the specific ranks. After a careful study on the 
numerous Specimens collected at various seasons and at various 
parts of our coasts, and comparing them with the authentic or 
the original specimens in the herbaria in Europe, the syno- 
nymes above enlisted, except the last mentioned, are newly 
here proposed. All the gradations to link these ‘‘ species’? may 
be mct with in our material. 

The variation of forms of the plant is mainly due to the 
breadth of segments, the length of internodes and the degree of 
development of the indefinite branches (pinna secundaria in J. 
AGARDH’s sense). These characters are highly variable even in an 
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individual and shall never. be put too much importance in the 
specific distinction. Comparing the specimens under the section 
Thamnocarpus J. Ac. in the Agardhian Herbarium, I can not 
but come to the conclusion that all the species under the sec- 
tion, except some doubtful ones, belong to one and the same 
species. And also, the originals of P. angustum are not separ- 
able from some of the specimens of P. rigidum Bory in the 
Agardhian Herbarium. The latter are not uniform in the im- 
portant characters and as there lacks any authentic specimen 
from Bory, I am in no less hesitation to treat P. angustum J. 
AG. as an valid species. The specimens distributed by HARVEY 
under that name as No. 357 of the Australian Algae are noth- 
ing but a narrow form of P. Telfairiae Harv. with the indefi- 
nite branches not fully developed. 

Specimens of P. brachiocarpum in the Agardhian Herbarium 
have one definite (pinna primaria) and one indefinite branch 
strictly alternate. But Kurzinc’s species is diagnosed to have 
the pinnae ‘‘ternis—quinis’’ and the illustrations in Tab. Phyc. 
XVI, Taf. 51, fig. a-b, agree with the definition. 

The specimens of P. nobile J. Ac. are also hard to draw 
any sharp boundary to separate with J. AGARDH’s P. brachio- 
carpum. COTTON reported a plant under the former name from 
a material collected in Corea. His plant seems also to ap- 
proach P. brachiocarpum J. AG. 

Comparison of specimens of P. abnorme and P. Telfairiae in 
the herbarium of the Trinity College, Dublin, proves the former 
a narrow form with less developed indefinite branches of the 
latter. 

OKAMURA proposed a new forma under this species in his 
Icones of Japanese Algae, pl. CII. -The recurved and uncinated 
ramulets are mentioned to characterize the forma. This charac- 
ter, however, is not at all specific or formic as we often meet 
such a form which has an upper portion of a frond provided 
with uncinate definite branches, while in the lower parts the 
typical form of P. Telfairiae is-shown. - His new species P. re- 
curvatum is simply a form with the said character much more 
pronounced. I have several specimens which have the upper 
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parts of frond fine and delicate, exactly answering to P. recur- 
vatum OxaM., while the lower part of the same frond is broad 
and robust, showing all characters of the present species. 

Locality. Rikuchu Prov. (!); Rikuzen Prov. (!), (Mrs. 
WAINWRIGHT, No. 38, 50-56, 63); Hitachi Prov. and Kazusa 
Prov. (OKAMURA); Boshi Prov. (!); Shimousa Prov (!); Sagami 
Prov (!), (Herb. Imp. Mus. No. 124); Izu Prov. (Herb. Imp. 
Mus. No. 125); Shima Prov. (!), (Herb. Imp. Mus. No. 938) ; 
Awa Prov. (!); Hizen Prov. (K. Urase, No. 60); Botel Tobago 
(Dr. T. Kawaxkamti, No. 14); Wakasa Prov. (R. Tsueg, No. 
110) ; Uzen Prov. (Sato, No. 54); ‘Common along the coasts 
of the Pacific and the Japan Sea in warmer parts of the country”’ 
(OKAMURA). 

Distribution. Mauritius; New Zealand; Tasmania; New 
Holland. 


Plocamium leptophyllum Korz. mut. limit. 


Spec. Alg. p. 885.—J. Ac.: Spec. II, p. 405.—Id.: Epicris, p. 338. 
(excl. var.) 
=P. hamatum J. Ac.: Epicris, p. 338. 一 Id.: Anal. Alg. p. 94.—DE 
Toni: Syll. Alg. IV, p. 589. 


The present species has some resemblance with P. coccineum 
Lyncs. and its specimens may be found in various herbaria 
under the latter name. Both are, however, easily distinguished 
by the number of the indefinite branches in an internode be- 
tween the two consecutive definite branches. In the former, 
there are generally three, but in the lower parts of frond, two 
or one; in the latter, there are invariably two. 

The authentic specimens of P. leptophyllum KOTZ., as far 
as I have seen in Berlin, Dublin and Eerbeek, appear to be a 
mixture of two different species in my conception. Some of 
them have two indefinite branches (ternis), and others have 
three indefinite branches (quinis), above one simple definite 
branch in an internode. The specimens under P. leptophyllum 
KTz., exclusive of varieties, in the Agardhian Herbarium, are 
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characterized by having always two indifinite branches in an 
internode. In the present paper the specific limitation is taken 
after J. AGarpH. The other form found mixed among the 
authentic specimens of P. leptophyllum Kurz. is undoubtedly a 
forma of P. coccineum. 

P. leptophyllum in J. AGARDH’s sense has often the definite 
branches curved downward. P. hamatum J. AG. is nothing but 
such form which has this sort of branch markedly pronounced. 

Locality. Mikawa Prov. (!); Hizen Prov. (K. Osuima, No. 16). 

Distribution. Norfolk Island ; New Zealand ; Tasmania. 


Plocamium ceoceineum var. flexuosum Harv. 


Ner. Austr. p. 124, Pl. 43, fig. 2. 一 Id.: New Zealand Alg. No. 

356]. 

=P. leptophyllum var. flexuosum J. Ac. Spec. II, p. 396.—Id.: 
Epicris, p. 339 —DrE Ton: Syll. Alg. IV, p. 589. 

=P. ovitorme OkamM.: in DE Toni: Syll. Alg. IV, p. 590. 一 Dg ToNr : 
Nouva Notarisia, 1897, p. 26.—OKam.: Icon. Jap. Alg. III, Pl. 
CIIT, fig. 1-5. 

=P. ovicornis OKAM. Contrib. Mar. Alg. Jap. II, p. 23, Pl. III, fig. 
3-4, 

=P. leptophyllum Korz.: Tab. Phyc. XVI, Taf. 45, fig. a-c. 


The type specimen of the present variety at Dublin and the 
original of P. leptophylluam var. flexuosum J. Ac. at Lund 
(authentic specimen of HArvey’s) have the indefinite branches 
invariably three. This character proves a close afhnity to P. 
coccineum and not to P. leptophyllum Kurz. Uence, the name 
ptoposed by Harvey shall be better restored. 

The present variety has very often small adventitious 
ramulets on the opposite side of the normal branches. This 
form has been illustrated by KGrzrNe as Tab. Phyc. XVI, Taf. 
45, fig. a-c-under P. leptophyllam and by OKAxrORA in the re- 
ferrences above mentioned under P. oviforme or P. ovicornis. 

The report of P. coccineum and its variety from Japan and 
adjacent regions seem: to have been based on plants either refer 
rable to this or to the preceeding species. 
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Locality. Higo Prov. (D. Kopayasui, No. 427); Hiuga (!), 
(OkamuURA); Bosht (OKAMURA); Sagami (OKAMURA). 
Distribution. New Zealand ; Van Diemensland. 


Lophosiphonia Calothrix Dr Toni. 


Syll. Alg. IV, p. 1071. 
=Polysiphonia Calothrix Harv.: Trans. Irish. Acad. Vol. XXII, p. 
541.—Id.: Phyc. Austr. Pl. 185C.—J. Ac.: Spec. Alg. II, p. 942.— 
Kurz.: Tab. Phyc. XIII, Taf. 38, fig. IT. 


My specimens bear antheridia and cystocarps, and coincide 
very well with the descriptions and figures referred to above. 
The plant stands close by L. obscura which, however, may be 
easily distinguished by its larger size in every part. 

A peculiarity of our specimens is that the chromoplasts in 
the pericentral cells are finely transversely striated. The stria- 
tions are not at regular intervals even in a cell. In L. obscura 
I have not seen anything alike. 

DEg Toni puts an interrogation mark to the generic position 
of the present species. But it posesses all the characters of the 
genus and there remains nothing to be doubted. 

Locality. Hizen Prov. (mis. Dr. T. Inut). 

Distribution. King George Sound, Australia. 


Farlowia mollis Sercu. et FARr. 


CorrrNs, HoLpDEN and SETCHELL: Phyc. Bor.-Amer. No. 898, 
1150.—SercH. et GARDN.: Alg. N. W. Amer. p. 354.—Co.uins : Mar. 
Alg. Vancouver, p. 128. ・ 
=Gigartina mollis BArL. et Harv.: Proc. Boston Soc. Nat. Hist. Vol. 
3, p. 372.—Harv.: Notice of Alg. N. W. Coast of N. Amer. p. 173. 
lithe Net bor Amer: Il, DWS Ac.: Epierts; -p: 191.— 
FarLtow: Proc. Amer. Acad. X, p. 370.—Id.: Report Fish Comm. 
for 1875, p. 700.—ANpDERSON : Zoe II, p. 223. 

?=Prionitis jubata J. AG.::Spec. Alg. II, p. 190.—Id.: Epicris, p. 160. 
Harv.: Ner. Bor. Amer. II, p. 198. 一 SErcg. et Garpn.: Alg. N. W. 
Amer. p. 352. 


?=Gelidium crassifolium Rupr. mscr. in Herb. J. AGARDH. 
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SETCHELL and GARDNER stated (l.c., p. 354) that the 
present species is ‘‘closely related to, perhaps identical with, 
Farlowia compressa J. Ac.’’ In the herbarium of the Trinity 
College, Dublin, the specimens under Gigartina mollis Harv. all 
agree with the plant distributed as Phyc. Bor-Amer. No. 898. 
Specimens which are referrable to Farlowia compressa are found 
in the herbarium among those under Pikea californica Harv. 

They also doubtingly remarked that Prionitis jubata J. AG. 
seems to belong to a dwarfed form of Prionitis lanceolata 
Harv. In the Agardhian Herbarium the species is represented 
by a specimen sent from Ruprecur under Gelidium crassifolium 
Rupr., collected by LUKE ‘‘in mari septentrionali, inter Asiam 
et Americam Ross.’’ As far as I could judge from the external 
appearance of the frond, the specimen appears to be nothing 
but Farlowia mollis. Harvey in Ner. Bor. Amer. and J. AGARDH 
in Epicris mention both Gigartina mollis and Prionitis jubata 
separately. In the Agardhian Herbarium, Gigartina mollis is 
represented by a specimen from San Dicgo sent by Eaton under 
lt is a quite Stranger stomG 


’ 


‘‘Gigartina gelatinosa J. Ac.’ 
mollis BAL. et HARY. and resembles to a form of Gigartina 
7eeg77. Very likely the two algologists called one and the same 
plant with their own names, thinking the two plants not at all 
related one another. 

Locality. Hidaka Prov. (!). 

Distribution. Hitherto known from the west coast of North 
America, from Alaska to California. 


Rhododermis elegans CROUAN. 


in J. Ac.: Spec. II, p. 505.—Id.: Epicris, p. 391.—Crovan: FI. 
Finist. p. 148, Pl. 19, gen. 130, fg. 3. 一 DEg Tonr: Syll. Alg. IV, p. 
1710. 一 CorrrNs : Notes on Alg. VIII, (Rhodora, 1906) p. 160. 


Species of Rhododermis have been discussed by BATTERS, 
HeypricH, ete. There seems, however, some points yet remain- 
ing not satisfactorily fixed. Leaving these points as they are, 
my specimen agrees quite well with the description and figures 
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in Flora Finist., 1.c. Kynin! and Sveperrus”? remark that 
Rhodophysema and Rhododermis are difficult to separate one 
from the other in the matured stage. In my specimen, the two 
layered basement, as illustrated by Crovuan, are sharply dis- 
tinguishable from the upright filaments. 

My specimen was found growing on a two-year old segment 
of Rhodyvmenia palmata. 

Locality. Oshoro, near Otaru Bay (!). 

Distribution. Europe; New England coast of N. America. 


Sapporo, May, 1915. 


1) KyrrN: Studien ber Algenfl. der Schwed. Westkiiste. p. 194. 
2) Svepenrus: in NerER un. PsANTr, Pflanzenfamilien. Algen. Nachtr. p. 256. 


Untersuchungen uber das Vorkommen und 
die physiologische Bedeutung der 
Flavonderivate in den Pflanzen. 

I. MITTEILUNG. 

Von 


Keita Shibata. 


Mit 4 Textfiguren. 


Die grossztigigen Untersuchungen von R. WILLSTATTER” tiber 
die Chemie der Anthocyane haben vor einer Jahresfrist ein sehr 
wichtiges Ergebnis gezeitigt, dass das Cyanidin in der Tat 
durch die Reduktion des Quercetins, eines schon langst 
bekannten und synthetisch darstellbaren Oxyflavons, gebildet 
wird. Die Reaktion wird durch folgende Gleichung ausgedriickt : 
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Cyanidinchlorid. 


1) R. WrrrsrXrrE u. H. MArrrsox: Ub. d. Verwandtschaft d. Anthoeyane u. 
Flayone. Sitzungsb. d. kgl. preus. Akad. d. Wiss. XXIX. Juli 1914. S. 769. Vergl. 
ferner R. Witisritrer: Ebenda. XIJ. Miirz 1914. 8S. 402; Ber. d. deutsch. chem. 
Gesells. 47, Bd. Nov. 1914. S. 2865; R. WTLrsrXrEE u. A.E. Everest: Untersuchung 
iib. die Anthocyane, LrEBre's Annalen d. Chem. 40], Bd. 1913. S. 189. 


July, 1915.) K. SHIBATA—FLAVONDERIVATE. 119 


Damit wurde die Konstitution des zuckerfreien Farbstotf- 
komponents eines typischen Anthocyans, dessen glvkosidische 
Natur” nicht mehr anzuzweifeln ist, in exakter Weise bewiesen 
und es wird ferner die nahe Verwandtschaft anderer Antho- 
cyanidine, z. B. Pelargonidins und Delphinidins, mit den ent- 
sprechenden Flavonolen, dem Kampferol resp. dem Myricetin, 
sehr wahrscheinlich gemacht. Kurz vorher hatte A.E. EvEREs?”’, 
einer der Mitarbeiter WILLSTATTERS, gezeigt, dass die in den 
Extrakten einiger gelben Bliiten enthaltenen Flavon- und Flavo- 
nolglykoside durch Reduktion, ohne Abspaltung der Zuckerreste, 
in anthocyanartige rote Produkte tibergehen. 

Der geeignete Zeitpunkt ist meines Erachtens jetzt gekommen, 
das Problem auch von botanisch-physiologischer Seite aus mit 
Erfolg angreifen zu konnen. Mit dieser Absicht habe ich ein 
naheres Studium der Anthocyanbildung in ihrem Zusammenhang 
mit den chromogenen Verbindungen vorgenommen und in Laufe 
der Untersuchung eine ganz unerwartete Tatsache gefunden, dass 
die Flavonderivate als ein regelmdssiger Zellbestand- 
teilin fast allen untersuchten Pflanzen auftreten. In 
folgenden Zeilen mochte ich einen kurzen Bericht tuber die bisher 
gewonnenen Resultate erstatten und beginne zwar mit meinen 
zuerst gemachten Beobachtungen an die 


Anthocyanbildung in den Bliten von 
Diervilla grandifiora §, et Z. 


Auf das eigentumliche Verhalten dieses zierlichen Strauchs in 


1) Bei der Hydrolyse zerfallen, nach WILLTATTER, einzelne Anthocyane wie folet: 

Cyanin, Anthocyan der Kornblume, Rose u.a., in 2 Mole Glukose und 1 Mol 
Cyanidin ; 

Idiiin der Preisselbeere in 1 Mol Galaktose und 1 Mol Cyanidin ; 

Onin der Weintraube in 1 Mol Glucose und 1 Mol Onidin; 

Delphinin der Rittersporn in 2 Mole Glucose, 2 Mole p.-Oxybenzvesiiure und 1 Mol 
Delphinidin ; 

Pelargonin der Scharlachpelargonien in 2 Mole Glucose und 1 Mol Pelargonidin. 

Die nunmehr chemisch festgestellte Vielheit der Anthocyane geht auch von 
friiheren Beobachtungen einiger Botaniker, betreffend des Farbenumschlags bei Reak- 
tionsiinderung und beim Zusatz der Aluminiumsalze, hervor. Vergl. hierzu M. Mryosnr: 
Ub. d. kiinstl. Anderung der Bliitenfarben. Botan. Centrulb1 83, Bd. 1900. S. 345. 

2) A.E. Everest: The production of Anthocyanins and Anthocyanidins. Proc. 
Roy. Soc. B. §%,-Bd. 1914. 8.444. Ferner, ebenda 88, Bd. S. 526. 
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der Veranderung der Bltitenfarbe wurde seit langem meine Auf- 
merksamkeit gelenkt. Die trichterformige 5-lappige Blumen- 
krone ist schneeweiss beim Aufbliihen, aber sie farbt sich 
nach beginnender Anthese allmahlig rosa, zunachst am 
Kronenrand, und schliesslich vor dem Verbliihen wird die ganze 
BItte rot gefarbt, besonders intensiv an Innenflache des Trich- 
ters. Dieser Farbenumschlag der BIGten wird in kurzer Zeitfrist 
von 1 bis 2 Tagen durchgemacht, so dass der Baum gleichzeitig 
mit weissen und gefarbten Bliiten prangen, indem die letzteren 


Fig. 1. (4x D) 


alle Farbenntianzen von hellrosa bis zu hochroten zeigen, was uns 
einen seltsam schénen Anblick darbietet. Der wdssrige oder 
alkoholische Auszug der rot gefarbten Bluten zeigt ipbliches 
chemisches und spektroskopisches Verhalten der Anthocyane. 
Unter dem Mikroskop erkennt man die Lokalisation des FarD- 
stoffs in den Epidermiszellen und zwar in der Form von 
zahlreichen tiefroten kugeligen Tropfchen verschiedener Grosse, 
die im heller tingierten Zellsaft schweben (Fig. 1). Da die so 
schnelle Anthocyanbildung auch in einzelnen abgepfltickten 
weissen Bliiten, ja sogar in jeden abgeschnittenen Kronenlappen 


July, 1919.) K, SHIBAVA—FLAVONDERIVATE. 12| 


erfolgt, so liegt die Annahme von vorn herein nahe, dass bereits 
im farblosen Zellsaft der weissen Bltiten ein chromogener 
Stoff fertig vorliegt. Diese Voraussetzung konnte ich vollauf 
bestatigen, indem ich durch die Reduktion der farblosen, 
wassrigen oder alkoholischen Bliitenextrakte eine schone pur- 
purrot gefarbte Anthocyan-Loésung erhielt. 

Das Reduktionsverfahren nach WILLSTATTER habe ich, um 
es dem Versuch im kleinen Massstab auzupassen, dahin modifi- 
ziert, dass man 5-10 cem des durch kurzes Aufkochen hergestellten 
Auszugs, welchem 5-10 Tropfen konzentrierter Salzsaure versetzt 
sind, in ein Reagenzglas bringt, einen Tropfen Quecksilber mit ein 
wenig metallischem Magnesium, unter tuchtigem Umschiitteln, 
hinzugibt, wobei eine lebhafte Wasscrstoffgasentwicklung 
eintritt.” Der hierbei gebildete rote Farbstoff ist in salzsaurer 
Losung bestandig, sowohl in Wasser wie in Alkohol 16slich, 
verhalt sich bei Reaktionsanderung wie eine Indikatorfarbe und 
zeigt dasselbe Absorptionsspektrum wie das Anthocyan aus 
den roten Bluten. Angesichts der oben erwahnten Feststellungen 
von WILLSTATTER” und Everest” kann man wohl hier auch 
die farblose Muttersubstanz im Zellsaft der weissen Bliiten als 
ein Flavonolglykosid betrachten. 


Die nachste Aufgabe, diesen chromogenen Zellbestandteil an 
Ort and Stelle nachzuweisen, vermag ich, infolge ciner zufallig 
gemachten Beobachtung, in sehr einfacher Weise losen. Als ich 
namlich eine noch schneeweisse Bliite oder Bliitenknospe von 
Diervilla an die Miindung einer Ammoniakflasche hielt, farbte 
sich die Bliite zu meiner Uberraschung sehr bald prachtig 
gelb. Die mikroskopische Untersuchung dieser kiinstlich um- 
gefarbten Bliitenblatter zeigte, dass bloss der Zellsaft der 
Epidermiszellen diese gelbe Farbung annahm. Eine momen- 
tane Einwirkung vom Ammoniakdampf an Freihandschnitte 
der frischen weissen Bliiten bietet auch ganz dasselbe Resultat 


1) Die Reduktion durch den nascierenden Wasserstoff erfolgie ohne Anwesenhei: 
yom die Reaktion katalysierenden Qu cksilber nur sehr unyollstiindig. 
2) loc. cit. 


3) loc. cit. 
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dar. Also stimmt die Reaktion in ihrem Sitz vollig mit dem 
Anthocyan der roten Bltiten tiberein. Der Sinn dieser auffallenden 
Wirkung der Ammoniakspuren wurde daher mir sogleich klar; 
es handelt sich ohne Zweifel um eine charakteristische Reaktion 
des anthocyanogenen Stoffs. Es ist ibrigens gut bekannt, dass 
die meisten Flavonderivate mit ein wenig Alkalien intensiv 
gelbe Losungen geben. Mit dieser neuen Methode, d.h. kurz- 
dauernder Aussetzung der Objekte an Ammoniakdampf, die man 
kurzwegs die ,Ammoniak-Probe‘ nennen darf, wurde also 
ein ebenso einfaches wie sicheres Mittel bekannt, um die Lokali- 
sation der Flavonderivate in den Geweben nachzuweisen. 


Zur Kritik der neuen Methoden. 


Die zwei oben angegebenen Methoden, d.h. die Reduktions- 
und die Ammoniak-Probe, neben einander ausgefitihrt, reichen 
zum Nachweis der Flavonderivate in Pflanzengeweben vollkom- 
men aus. Dennoch ware es wohl angebracht, die Prtfung mit 
den anderen in Betracht kommenden Pflanzenstoffen vorzuneh- 
men, um jede Tauschung vorzubeugen. Zu diesem Zweck habe 
ich konzentrierte Losungen der organischen Substanzen aus 
verschiedenen Korperklassen” hergestellt. Die Stickchen von 
Filtrierpapier wurden mit diesen Losungen befeuchtet und dem 
Ammonikdampf kurz ausgesetzt. Es trat in keinem Falle die 
Farbenanderung ein, ausgenommen Tannin und Gallussaure, die 
aber nicht sch6n gelb wie Flavone, sondern nur schmutzig rot 
braun gefarbt werden. Die Reduktionsprobe verliefen, wie zu 
erwarten, tiberall negativ. Die Chalkonderivate, z. B. Hespert- 
din, liefern, wie schon bekannt, bei der Reduktion ein rotliches 
Produkt, das aber wasserunléslich und folglich nicht mit Antho- 
cyan zu tun ist. Ausserdem habe ich nur bei Vanillin eine 
blauviolette (bei saurer Reaktion ) Farbung wahrgenommen, die 
auch nichts gemein mit der Flavonreaktion hat. 


1) An Stelle von Ammoniak kann man auch die fliichtigen Aminbasen verwenden. 
2) Es wurden etwa ein Hundert Verbindungen gepriift, die den folgenden 
Stoffgruppen gehéren: Alkohole, Aldehyde, aliphatische und aromatische Karbonsiuren, 
Kohlehydrate, Glykoside, Phenole, Tannine, Amine, Amide, Ureide, Aminosiuren, 
Polypeptide, Proteine, Nuklein, Purinderivate, Pyrimidinderivate, Alkaloide, Enzyme. 
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Die Flavonderivate geben bekanntlich griine Eisenreaktion 
und reduzieren ammoniakalische Silberlosung. Von der Anwen- 
dung dieser beiden Reaktionen habe ich aber vorlaufig Abstand 
genommen. Das in Botanik tibliche Verfahren, alle eisengriinenden 
oder -blauenden Pflanzenstoffe unter einem ganz unbestimmten 
Begriff der ,,Gerbstoffe‘“‘ in einen Topf zu werfen, hat schon 
lange auf die Erkenntnis der wahren Sachlage verhindernd ge- 
wirkt.. Es muss daher dahingestellt bleiben, in wie weit sich die 
, eisengrtinenden Gerbstoffe‘‘ einiger Rosaceen, die nach PECHE 
durch Behandlung mit Kalilauge und Formol in anthocyanahn- 
lichen Farbstoff tibergehen sollen, mit den Flavonderivaten 
identifizieren lassen. Ubrigens ist das dabei gebildete Pigment 
insofern vom Anthocyan verschieden, als es total wasserunlo- 
slich ist. Dasselbe gilt auch dem ,,ktinstlichen Anthocyane“, 
das nach Tswerr”? durch Einwirkung von Salzsaure und Formol 
aus dem Apfelschalenauszug entsteht. 


Mit Hilfe der beiden oben ausgearbeiteten Methoden habe 
ich nun gefunden, dass die 


Flavonderivate in den verschiedenartigen 
weissen Bliten 


ganz allgemein vorkommen. Die reinweissen Bliiten (resp. 
Hochblatter) der unten bezeichneten, aus dem Garten wahllos 
entnommenen Pflanzen neigen in natiirlichen Verhaltnissen 
meistens gar nicht zur Anthocyanbildung. Dessenungeachtet fiel 
bei ihnen die Ammoniak-Probe stets positiv aus. 

Auch die farblosen alkoholischen Ausziige der sammtlich 
untersuchten weissen Bliiten liefern bei der Reduktionsprobe 


1) Neulich hat C. vAN WissELINGH die ,, Gerbstoffreaktionen “ besonders bei 
Spirogyra kritisch gesichtet. Vergl. Beihefte z. Botan. Centralb. 32, Bd. 1914. 8. 159. 

2) Kuno PecuEe: Ub. eine: neue Gerbstoffreaktion u. ihre Beziehung zud. 
Anthokyanen. | Ber. d. deutsch. botan. Gesells. 31, Bd. 1913. 8. 462. 

3) M. Tswerr: Beitr. z. Kenntn. d. Anthocyane.. Ub. kiinstl Anthocyan. 
Biochem. Zeitschr. 58, Bd. 1913. S. 225; ferner; Ber. d. d. bot. Gesells. 32 Bad. 
1914. S. 61. 
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schone Anthocyanlésungen, die freilich je nach der Herkunft 


verschiedene Farbenntanzen zeigen.” 


Achillea millefolium L. 
* Aconitum Gmelini RcwB.” 


Aerides japonicum ILINDL. et 


RCHB. 
Allium fistulosum L. 
Althzwa rosea Cav. 
Ammobhbium alatum R. Br. 
Anthemis nobilis L. 
Antirrhinum majus L. 
Asparagus Sprengeli Hort. 
Astilbe astilboides Max. 
Astilbe Thunbergit Mig. 
Bellis perennis L. 
Boceconia cordata WILLD. 
Calla palustris L. 


Callistemon lanceolatus DC. 


Calystegia sepium R. Br. 
Campanula media L. 


Campanula punctata Lam. 
Cerastium alpinum L. var. 


Fischerianum RGu. 
Chrysanthemum C7767 の 77- 
itolium Bocce. 
Chrysanthemum Leucan- 
themum LL. 
Chlethra barbinervis S. et 
Crinum zeylanicus L. 
Dahlia Variabilis DESE. 
Deutzia scabra TH. var. 
crenata Mak. 
“Digitalis ferruginea WULF. 
Digitalis purpurea L. 
Epidendrum fragrans Sw. 


Evonymus japonica THUNB. 
Filipendula multyuga Max. 
Fragaria elatior EHRB. 
Galium japonicum Mak. et 
NAKAI. 
Gardenia florida L.* 
Gaura Lindheimeri ENGL. 
Gnaphalium japonicum TH. 
Hibiscus syriacus L. 
Hosta coerulea TRATT. 
minor BAK. 
Houttuynia cordata THUNB. 
Hydrangea opuloides 
K: Kocu: 
Hydrangea paniculata SIEE. 
Iberis saxatilis L. 
Iris laevigata FIscH. 
Kadsura japonica DUNAL. 
Lilium auratum LANDL. 
Liltum longifloram Tu. 
Ligustrum japonicum TH. 
Lychnis coronaria Lam. 


var. 


**T otus corniculatus L. var. 


Japomicus RGL. 
Magnolia parviflora S. et Z. 
Magnolia grandiflora L. 
Malva sylvestris L. var. 
Mauritiana Botss. 
Moreea iridioides L. 
Myrtus communis L. 
Nandina domestica THUNB. 
Nierembergia gracilis Hoox. 
Nicotiana alata Link et OTT. 


1) So z. B. ergaben, bei der Reduktion, die Extrakte der weissen Randbliiten der 
meisten Compositen gelblich rote, die der weissen Bliiten yon Sambucus nigra Karminrote, 
von Viola tricolor violettstichig rote Anthocyanlésung. 

2) Die mit * bezeichneten Bliiten sind hell gelb und mit ** bezeichneten gelb. 
Manche gelbe Bliiten mit den Carotinoiden-Farbstoffen kommen hier nicht in Betracht. 


Vergl. C. v. WISSELINGH : 
Flora. 7, Bd. 1915. S. 383. 


Ub. d. 


Nachweis u. d. Vorkommen vy. 


Carotinoiden 


3) Die hierbei gebildete hell rote Lisung war nicht bestindig und verwandelte 


sich bald in blaugriine. 


Junly。1915.] 


Nymphea tetragona GEORG. 
var. angustata CAspP. 

Opuntia sp. 

Petunia violacea LINDL. | 

Phlox Drummondi Hook. 

Phytolacca decandra L. 

Platycodon grandiflorus DC. 

Polygonum Bistorta L. 

Primula obconica HANCE. 

Primula sinensis LANDL. 

Rosa gallica L. 

Rosa Wichuraiana CREP. 

““Ruta graveolens HoFrM. et 

SCH. 

Sambucus nigra L. 
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Scabiosa integritolia L. 

Silene inflata SM. 

Silene venosa ASCHERS. 

Sinningia speciosa Loup. 

Sophora flavescens Arr. var. 
galegoides HEmMst. 

Streptocarpus Rexii LINDL. 

Richardia albomaculata Hook. 

Stuartia pseudo-Camellia Max. 

Thevetia neritolia Juss. 

Trifolium repens L. 

Verbena phlogifiora CHAM. 

Viola tricolor L. 

Yucca gloriosa L. var. 
recurvifolia BAK. 


Das obige Blumenverzeichnis kann man jetzt nach Belieben 


vergrossern, aber es kann schon mit vollem Recht betont 
werden, dass bei allermeisten weissen Blutenorganen die Flavon- 


derivate, hochstwahrscheinlich in der Form der 1oslichen 
Glykoside, ein standiges Bestandteil des farblosen 


Zellsaftes von Epidermiszellen ausmachen. 

Indessen stiess ich auf eine geringe Anzahl von Pflanzen, 
deren weissen Bliiten weder nach der Ammoniak-Probe noch bei 
der Reduktion den Gehalt an Flavonderivaten verraten. Die- 
jenigen sind aber, wie man bald sieht, zumeist Abarten, die aus 
den habituell farbigen Mutterpflanzen durch Verlust der Fahig- 
keit der Chromogen-(Flavon-)bildung entstanden sind : 
Centaurea Cyanus L. Oxalis violocea L. 

Dianthus Caryophyllus L. Pelargonium cuculatum Atr. 

Auch bei farbig gestreiften BIGten vermisst man oft die 
Flavonreaktion an weissen Stellen. 

Bekanntlich hat man schon nach den Ergebnissen einiger 
modernen Kreuzungsversuche zur Erkenntnis gelangt, dass bei 
gewissen weissen Bliiten”? das Vorhandensein von chromogenen 


1) [Zusatz bei der Korrektur.] 
hebe ich hier hervor, dass die zwei untersuchten weissbliitigen alpinen Gewichse, 
Dryas octapetala L. und Diapensia lapponicu L. einen besonders hohen Flayongehalt 
zeigen. Die letztere fiirbt sich iibrigens nachtriiglich rot. Dass auch die Carotinoide 
fiihrenden gelben Bliiten nicht der Epidermis-Flayone mangelt, habe ich bei Mschscholtzia 
californica Hoox.,Qenothora biennis L, Heliopsis laevis PERS. etc. konstatiert. 

2) Die Schulobjekte der Mendelianer sind Laihy:us odoratus, Antirrhinum majus ete. 


Von den inzwischen gemachten Beobachtungen 
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Stoffen angenommen werden muss. Es ware nun aber sehr 
leicht, nach unsrigen Methoden jederzeit die chromogenen Stoffe 
unmittelbar nachzuweisen, den Ausfall der Kreuzung gewisser- 
massen vorauszusagen, die scheinbar gleichartigen weissen 
Nachkommen nach ihrer Zusammensetzung getrennt zu zahlen 
u.s.w. Denn jede vom Anthocyan herrihrende Bltitenfarbe 
entsteht, biochemisch betrachtet," aus dem Zusammenwirken 
der Faktoren: Fahigkeit zur Chromogen-(Flavonkorper-) Bil- 
dung, Bedingungen ftir dic Reduktionswirkung und Saure- oder 
Alkali-Gehalt des Zellsaftes. 


Die bei der oben geschilderten Untersuchung an _ weissen 
Bltten gesammelte Erfahrung wies schon darauf hin, dass die 
Flavonderivate nicht nur in Kronenblattern, sondern auch in 
anderen Bliitenorganen, d.h. Kelchen, Filamenten, Narben, 
Griffeln, Fruchtknotenwandungen sowie in Brakteen anzutreffen 
sind. Diese Beobachtung ermutigte mich, das systematische 
Suchen nach diesen Korpern auf die verschiedenen 


Vegetationsorgane 


auszudehnen. Die Laubblatter, Stengel, Frichtc und auch die 
unterirdischen Organe zahlreicher Pflanzen aus verschiedenen 
Verwandtschaftskreisen wurden in Bereich der Untersuchung 
gezogen. Das hierbei erzielte Resultat war sehr tiberraschend ; 
die sdmmtlich untersuchten Pflanzen fihren, wenigstens in ihren 
oberirdischen Pflanzenteilen, ganz regelmdssig Fla- 
vonderivate, die im Zellsaft der Epidermiszellen und 
zuweilen auch der inneren Parenchymzellen lokalisiert sind. Die 
Ammoniak-Probe an intakten griinen Teilen gibt selbstverstand- 
lich keinen befriedigenden Aufschluss, ausgenommen panaschierte 
Blatter, die an chlorophyllfreien Stellen, wie bei weissen Bliiten, 
schone gelbe Farbung annehmen. Dagegen fuhrt die Probe mit 
den abgezogenen Epidermisgeweben oder den Oberflachen- und 


1) Die friiher von GRAFE, IKEEBLE, ARMSTRONG, NI RENSTEIN und WHELDALE 
vertretene Auffassung der chemischen Vorg&nge der An:hocyanbildung wurde yon 
WILESTATTER und EyrereEsr widerlegt. 
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Querschnitten der Organe immer zum Ziel. Die Bereitung 
der zur Reduktionsprobe erforderlichen Extrakte der griinen 
Organe geschieht am besten durch kurzes Aufkochen im 
mehrfachen Volumen Wasser. Es ist ja ein fesselnder Anblick, 
aus dem wasserklaren Auszuge der frischen Laubblatter von 
z. B. Nelumbo, Ginkgo oder Rhododendron im Reagenzglas 
prachtvoll Anthocyanlésung 
Aus der folgenden Aufzahlung der aufs 
Geratewohl die 


positive Flavon-Reaktionen gaben, kann man sich eine gute 


mit einem Schlage purpurrote 


entstehen zu sehen. 
immer 


genommenen Untersuchungsobjekte, 


Vorstellung von dem allgemeinen Vorkommnisse der Flavonderi- 


vate machen. 


Acer palmatum THUNB. 

Allium Cepa L. 

Alsophila lunulata R. Br. var. 
Bongardiana METTEN. 

Arundo Donax L. — 

Bletilla hyacinthina Reus. f. 

Boehmeria nivea Bu. 

Brassica campestris. L. 

Brassica oleracea L. 

Canna 1ridiflora Ruiz. et PAVoNn. 

Castanea sativa MILL. 

Chrysanthemum sinense Sap. 

Cinnamomum Camphora NEES. 

Cryptomeria japonica Don. 

Cycas revoluta THUNB. 

Digitalis purpurea L. 

Ephedra vulgaris Ricu. var. 
helvetica H K. et THoms. 

Equisetum arvense L. 

Eyvonymus japonica THUNB. 

Ficus elastica Roxn. 

Ginkgo biloba L. 

Hedera Helix L. 

Hibiscus mutabilis し. 

Hosta coerulea TRAY’. 

Houttuynia cordata THUNB. 


Magnolia obovata THUNB. 
Marchantia polymorpha L. 
Microlepia hirsuta PRESL. 
Monotropa uniflora 1,. 
Narcissus Tazetta lL. var. 
chinensis ROEM. 
Nelumbo nucifera GAERTN. 
Nuphar japonicum DC. var. 
crenatum じ ASP. 
Oenothera biennis L. 
Oryza sativa L 
Perilla nankinensis DECN. 
Bambusa nana Roxs. forma 
alphonso-karri Max. 
Pinus densiflora 3S. et Z. 
Podocarpus chinensis WALL. 
Polypodium atropunctatum 
GAND. 
Prunus yedoensis MaTsuM. 
Punica granatum L. 
Quercus serrata THUNB. 
Rhododendron indicum Sw. 
var. Kempter1 Maxi. 
Rhus toxicodendron \.. var. 
radicans Mig. 
Rosa gallica L. 


1) Dass Marchantia polymorpha das Zellsaftanthocyan neben Zellwandanthoeyan 


erzeugt, hat neulich ISABURO NAGAr nachgewiesen (Diese Zeitschrift: 29, Bd. 1915, 
S. 199). Das Flavonglykosid scheint hierbei nur in der obersten Zellschicht des Thallus 


Yorzukommen. 
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Sagittaria sagittifolia L. Trachycarpus excelsa WENpr. 
Sciadopytis verticillata S. et Z. Tradescantia virginica 1/. 
Scutellaria baicalensis GEORG.  Trichosanthes cucumeroides 
Spinacea oleracea IMrrr. Max. 

Spiranthes australis LINDL. Vitis Thunbergi S. ct Z. 
Taonabo japonica SZYSz. Vitis vinifera L. 

Thea sinensis 1.. Zea mays 1.. eue. 


Bei den oben angeftihrten Fallen pflegten die Epidermiszellen 
der Blattoberseite etwas starkere Reaktion als die der Unterseite 
zu geben. Ferner gaben mehrere daraufhin untersuchten jungen 
Frichte, z. B. Trauben, Kirschen, Bohnenhilse, Crinum-Kapseln 
WeizenkOorner u.a., an dusseren Zelllagen der Schalen eine deut- 
liche Flavonreaktion. Die unterirdischen und submersen Organe 
scheinen aber die Epidermis-Flavone gewohnlich nicht in 
nachweisbarer Menge zu enthalten.” Umsomehr ist es beachtens- 
wert, dass die ausseren Schalenblatter der Alium-Zwiebel sowohl 
in Epidermis wie in peripheren Mesophyllschichten und die 
Kartoffelknollen in einigen dicht unter Korkhaut liegenden 
Parenchymzelllagen einen erheblichen Gehalt an Flavonkorper auf- 
weisen. Ob die Flavonderivate auch bei niederen Kryptogamen, 
Algen und Pilzen, vorkommen, bleibt einstweilen dahingestellt. 

In der Literatur stehen friiher zwei bestimmte Angaben tiber 
das Vorkommen der Flavonglykoside in den Epidermiszellen: 
namlich erstens Scutellarin (Glykosid des Flavonols Scutellarein) 
in Scutellaria-Arten und einigen anderen Labiateen,” und zweitens 
Saponarin (Glykosid von Vitexin) in Saponaria officinalis und 
in einigen 20 anderen Phanerogamen.” Diese beiden Falle bilden 
also nunmehr spezielle Belege fiir die von mir entdeckte 
Tatsache, dass die Flavon- resp. Flavonolglykoside einen regel- 
rechten Zellinhalt der Oberhaut der oberirdischen Pflanzenorgane 
darstellen. Vor kurzem hat R. Compes” den aus grinen Blattern 


1) Einise Wurzelknollen und Wurzeln enthalten in Parenchymzellen die sich am 
Ammoniakdampf gelblich fiirbenden Stoffe, die aber wahrscheinlich kein Flavonderivat 
oy H. MIorrscg u. G. GorpscgarrEpr: Ub. d. Scutellarin. Sitzungsb. d.k.k. 
Akad. d. Wiss. in Wien. 110. Bd. 1901. Abt 1. S. 185. 

3) J. Durour: Recherches sur Tamidon soluble ete. Bull. soc. Vaud. se. nat. 
21, Bd. 1886. no. 93. 


4) R. Compes: Unters. tib. d. chem. Prozess d. Bildung d. Anthocyanpigmente. 
Ber. d.d. botan. Gesells. 81, Bd. 1914. S. 570. 
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von Ampelopsis hederacea extrahierbaren gelbbraunen Farbstoff, 
der in bestimmten Zellen lokalisiert ist, mit Natriumamalgam 
zu einem anthocyanartigen Produkt reduziert. Es ist sehr 
wahrscheialich, dass es hierbei auch um ein Flavonderivat 
handelt. Bei gewissen Pflanzen” kommen bekanntlich die 
Flavonderivate in betrachtlicher Menge und in verschiedenen 
Organen, teils gelost, teils in ellwanden abgelagert, vor, so 
dass dieselben von Alters her 6fters als nattirliche Beizenfarbstoffe 
Verwendung fanden. Die gelaufigen phytochemischen Angaben 
uber diese Korperklasse beziehen sich stets auf solche Fallc. 
Die jetzt in Epidermis allgemein nachgewiesenen Flavonglykoside 
seien wohl in bestimmten Fallen mit den schon bekannten 
Korpern? zu identifizieren, aber, angesichts der ungeheuren 
Formenmannigfaltigkeit der Pflanzenwelt, ist es doch zu 
erwarten, dass auch im chemischen Aufbau” dieser Stoffgruppe 
eine noch nicht nbersehbare Fille der Variation existieren koOnnc. 

Mit der Feststellung des so allgemeinen Vorkommens drangen 
sich wichtige Fragen nach der physiologischen und biologischen 


Bedeutung der Flavonkorper 


in den Pflanzen auf. Schon die oben betonte Tatsache, dass die 
letzteren ihren Hauptsitz an der Epidermis und den Dcripheren 
Gewebeschichten der oberirdischen Pflanzenorgane nehmen,” 
lasst uns zunachst an die schtitzende Wirkung denken, 
insbesondere gegen die schadlichen kurzwelligen (ultra- 
violetten) Strahlen des Sonnenlichtes. Denn nach einigen 
vorlaufigen Versuchen absorbieren die Losungen des Quercitrins, 
eines Flavonolglykosids, und des Apigenins (Trioxyflavons), 


1) Z.B. Quercus tinctoria, Maclura tinctoria, Rhamnus infectoria, Sophora japonica, 
Ruta, Pirus, Robinia, Myrica, Garcinia u.a. m. 

2) Z.B. Rutin, Quercitrin, Myrticolorin, Xanthorhamnin, Myricitrin, Fustin, 
Robinin, Scutellarin, Lotusin u.s. w. 

3) Sowohl in Flavonkern wie in Zuckeranteil. 

4) Nach einigen vorliegenden Beobachtungen scheinen die in Schatten vegetierenden 
oder unter Glas kultivierten Pflanzen in Epidermis dfters nur sehr weinig FlavonglY- 
koside fihren. Die Schwimmbliitter oder -spross einiger Wasserpflanzen (Nymphaca, 
Lemna ete.) enthalten nur in den Epidermis der belichteten Seite die Flayvonkérper, 
wihrend sie in Unterseite Ofters zu Anthocyan umgewandelt sind. 
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selbst in starker Verdiinnung, den ultravioletten Spektralbezirk 
sehr vollstandig, wie es ans beigefiigtem Photogramm 
(Fig 2 u. 3) hervorgeht. Ich fige ferner ein Spektrogramm 
eines von Al/iumzwiebelschalen abgehobene, zwischen 2 Quartz- 
platten gespannten Epidermisstreifens hinzu, was eine deutliche 
Absorption der kurzwelligen (von ca. 230 yu ab) Strahlen zeigt 
(Fig. 4). Derselbe -Epidermisstreifen verlor diese Absorptions- 
fahigkeit, nachdem er durch kurzes Abkochen im Wasser vom 
Flavon befreit war. 
; An zweiter Stelle seien auch durch die MLolckularstrn に tur 
bedingtes, chemisches Verhalten der Flavonkorper zu_beriick- 
sichtigen. Ich erinnere an jenen hypothetischen Wasserstoft- 
acceptor in dem von PArrApDrN aufgestellten Schema der 
Atmungsvorgdnge. In dieser Hinsicht ware die Additions- 
fahigkeit des Pyronkern-Sauerstofts sehr beachtenswert. 

Die Abscheidung und Reindarstellung der Epidermis-Flavone 
in einzelnen Fallen sind freilich zur naheren Charakterisierung 
der letzteren unerlasslich. In methodischer Hinsicht ware es 
auch erwtinscht, weitere mikrochemische Reaktionen zum 
Nachweis der Flavonkorper auszuarbeiten und ferner ein 
kolorimetrisches Bestimmungsverfahren autzustellen. ; 

Nach dem schon gelungenen Nachweis der tiberaus weiten 
Verbreitung der chromogenen Stoffe ist man jetzt 1m Stande, 
dem vielumstrittenen Problem der Anthocyanbildung von cinem 
neuen Gesichtspunkte aus naher zu treten. 

Die allen oben angedeuteten Fragen, deren Bearbeitung ich 
mir vorbehalte, sollen den Gegenstand weiterer Mitteilungen 


bilden. 

Das Hauptergebnis 
dieser Mitteilung lasst sich in einige wenigen Worten zusam- 
menfassen: Auf Grund einiger charakteristischen Rea ド tionen 
wurde es nachgewiesen, dass die Flavonderivate,” sehr 
wahrscheinlich als Glykoside, tiberall im Zellsaft der 
Epidermiszellen, bisweilen auch in peripheren und inneren 


1) Es wire noch zu untersuchen, ob in bestimmten Hillen Xanthonderiyate 
vicariirend auftreten, Ich erinnere an die Glykoside, Datiscin, Nhamuocitrin ete. 
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Gewebezellen, der oberirdischen Pflanzenorgane Yor- 
kommen. Daher muss man diesen Pyron-K6rpern, als einer der 
weitest verbreiteten Pflanzenstoffe, nunmehr eine hervor- 
ragende physiologische Bedeutung zuschreiben. 


Zum Schluss spreche ich meinem Freunde Herrn Prof. 
Y. ASAHINA fiir ntitzliche Ratschlage und Herrn Dr. T. Naxat 
fur Bestimmung mehrerer benutzten Pflanzen meinen besten 
Dank aus. Die Herstellung der Quartz-Spektrogramme hat 
mein Bruder Prof. Yujr SHrsATA besorgt. Ihm sowohl meinem, 
Priv.-Assistenten Hrn. M.Kisuipa danke ich fur gutige Mitarbeit. 


Tokyo, Botanisches Institut der Universitat. 
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Preecursores ad Floram Sylvaticam. V. 


(Drupacez) 
Auctore 


Takenoshin Nakai. 


Drupacew, DC. Fl. Fr. IV. (1805) p. 479. Brirron and 
Brown FI. Northern States and Canada II. p. 246. 

Rosacez Trib. I]. Amygdalez, TOSSrEU Gen. Pl. (1774) p. 
ote Cee rodr. Il. p, 529. Enpr Gen. Pl. p. 1250. 

Rosacee Unterfam. Prunoidex, FoCKE in Nat. Pflanzenf. III. 
3. (1888) p. 50. 

Rosacez Trib. I]. Prunew, BentTH. et Hoox. Gen. Pl. I. p. 
609. : 
Amygdalacee, G. Don Gen. Syst. Gard. Bot. II. (1832) p. 


481. 
a = 
Conspectus generum. 


A. Stylus lateralis. Ovula ascendentia. Endocarpus coriaceus. 


BME xSOIMIOSUS. vi ..0 ) Gee. «.. ...L rinsepia, ROYLE 
B. Stylus terminalis. Ovula pendula. Endocarpus valde in- 
GEASSUGUSMNR kan .. i: ae .. ...krunus, | OURNER. 
Gn. 1. Prunus, Tourner. Instit. Rei Herb. I. p. > Lae: 


398. Linn. Sp. Pl. (1753) p. 473. et auct. plur. 


Conspectus subgenerum, 


Folia vernatione singillatim conduplicata, sed ipsa imbricatim 
GiIS/DCSINZL: sen +300 dco. CHONMISSGNIEES cco co ee ar -2 
Folia convoluta, intimum BEM ce complexus est. Gemmee 
3-5, laterales floriferz. A: : 6. 
ae racemosi. Gemme 1-3 Cane AUS Re oe 


Flores non racemosi. 
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{in persistentia ita racemus saltem parte axillaris. Calyx 
3 


in fructu decidaus ... .… <-..§eee. «.. «. 2) § AuTOceRASnomen 
Folia decidgate a... ..:) --.. | <IReeeines) .----ge een er 
Calyx persistens cupularis. Racemus ee lateralis. 
| 3: .. Pseudopadus. 
ee deciduus. Rane obaiopodie YV. aphyllopeaees 
| eer co ... Padus. 
Gemmee 3-5 laterales floriferze. Flores solitarii. Drupa velu- 
| tina, “ae ee 0 … ・… Ammyedalas 
Gemmez 1-3, media Be rife Bore: corymbosi v. umbellati. 
Drupa @iabectima ... ...  --.Tiieee seep eee. ceo ee ee 
Folia juvenilia, mox revoluta.]..  (.. 9... «-.  -s< | ee rn 
6 ota juvenilia falcata. Fructus glaber v. pilosus. 
.. Microcerasus. 
AfFructus welmbinus. ... ....° <0! was eye sch ラッ CE 
(Fructus PIADEH: | .… sce Sick ene con) Piso) eel scour e cne en 


Diagramma estivationis foliorum vernorum 
Pruni Sectionum. 


1. TLaurocerasus. 2. Pseudopadus. 3. Padus. 4, Amygdalus 
5. Cerasus. 6. Microcerasus. 7. Armeniaca. 8. Prunophora. 


Subgn. 1. Pseudopadus, NaxKal. nov. 


Prunus Sect. 5. Padus, MAxrw. in Mél. Biol. XI. p. 701. B.B: 
Korpz. Consp. Ros. Jap. p. 286. p.p. 
Laurocerasus, SCHNEID. Illus. Handb. Laubholzk. I. p. 645. p.p. 


1) Plante hujus sectionis in Corea non adsunt. 
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Folia decidua, vernatione conduplicata. Racemus lateralis 
aphyllopodus. Calyx persistens brevissimus. 


Sp. 1. Prunus Buergeri, Mig. Prol. Fl. Jap. p. 24. Fran. et 
SAV. Enum. Pl. Jap. I. p. 329. Maxim. in Mél. Biol. XI. p. 
103; Korwz. Consp. Ros. Japa p: 286. 

P. Fauriet, LEVL. in FEDDE Rep. (1909) p. 198. 
P. subhirtella v. oblongifolia, Mig. Prol. Fl. Jap. p. 23. 
fide Max. 
Laurocerasus Buergeri, SCHNEID. Illus. Handb. I. p. 646. 
Hab. in silvis Quelpzert. 
Distr. Honto, Shikoku et Kiusiu. 


p-p- 


Subgn. 2. Padus, (L.) FocKke in Nat. 
Pflanzenf. III. 3. (1894) p. 54. 


aduss Wl. Gens Plt ed. 1. (1 73m@\ep. 142 et auct. plur. 

Gerasusasect. EE DC: Prodr. LS p: 539. p-p. 

Prunus Subgn. Padus, Ko1pz. Consp. p. 286 (lapsu). 

Pranus @. Cerasus 8. Padus. «. Padi veri ENDL. Gen. PI. p. 
Zoe 

Prunus Laurocerasus, BENTH. et Hook. Gen. Pl. I. p. 610. 
D.P・ 

Prunus Sect. 5. Padus Max. in Mél. Biol. XI. p. 701. 

Cerasus Sect. Padus, Torrey et Gray Fl. North America I. 


p. +10. 
(Sectiones duz). 


Calyx tubulosus. Racemus 
... Adenophylla, NAKal. 


Racemus 


Folia infra glanduloso-punctata. 
fere aphyllopodus. 

Folia infra epunctata. 
phyllopodus.... 


Calyx cupularis v. turbinatus. 
... Fupadus, NAKAt. 


Sect. 1. Adenophylla, NAKAr. 


Sp. 2. Prunus Maackii, Rupr. in Bull. Phys. Math. Acad. 
eters.) SOV. pa ooleseb in Mélke Biol. Il p. 536: 
P. diamantina, L&vL. in FEDDE Rep. VII (1909) p. 198. 
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P. Maackii v. diamantina, K@HNE in FEDDE Rep. (1913) 
p. 134. 、 
P. glandulifolia, Nakai Fl. Kor. I, p. 211 (non Max.) 
Hab. in silvis Corea sept. et mediz. 
Distr. Manshuria et Amur. 


Sect. 2. Eupadus, Naat 


Sp. 3. Prunus Padus, L. Sp. Pl: (1793) p: 473 et ame 
Padus vulgaris, BorcKH. Forstb. II. (1803) p. 1426. 
Padus racemosa, SCHNEID. Illus. Handb. I. p. 640. 

Prunus racemosa, Lam. FI. Fr. III. (1798) p. 107. 
Prunus Fauriei, LEvw. in litt. fide TAOUET. 
Prunus diversifolia, Ka:HNE in FEDDE Rep. (1909) p. 198. 
Cerasus Padus, DC. FI. Fr. IV. (1805) p. 580°et Prodiaie 
D. 539. 
Hab. in montibus Coree totius. 
Distr. Europa, Sibiria, Manshuria, India, China et 
_ Japonia. 

var. pubescens, REeEr Tent. Fl. Uss. n. 149. Max. in Mél. 
Biol. XI. p. 706. 

Padus racemosa v. pubescens, SCHNEID. |. c. 
Hab. in silvis Core sept., rarius. 
Distr. China bor., Manshuria et Sachalin. 

var. seoulensis, NaKal. 

Prunus seoulensis, LEVL. in FEDDE Rep. (1909) p 198. 
Pedicelli elongati 5-20 mm longi. 
Hab. in silvis Coreee mediee. 


Subgn. 3. Cerasus, (TOCRNEE.) 
Focke 12eipsa. pp: 


Cerasus, TOURNEF. Instit. Rei Herb. I. p. 625. Iil. t. 403: 
et auct. plur. 

Prunus Sect. Cerasus, MERT. et Kocu. in RoErrNe Deutschl. 
Flora III. (1831) p. 40. et auct. nonn. 

Prunus Grex 1 Typocerasus, K@HNE in PI. Wils. II. p. 226- 
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] 


2 


Sp: 


Conspectus sectionum et subsectionum. 


Sepala reflexa. Bractez foliacez sub fructu persistentes. 


| 
Is 
| 


. ..sect. 1. Cremastosepalum, Subsect. Phyllomahaleb. 


epala erecta v. patula. Bractcee parve non foliaceze deciduz 
SecemlescudOcerasus.: 1 Ve. ...) 2. 


see wae 


Involucra magna fere 1 cm longa v. majora. Cupula ti fouk sa. 


.subsect. Sargentiella. 


Involucra parva. Cupula basi es ee 


. Subsect. Microcalymma. 


Sect. 1. Crenastosepalum, Ka@une PI. 
Walsselk: p. 226m229) 237. 


Subsect. Phyllomahaleb, Ka@une 1. c. p. 227, 229, 238. 


4. Prunus Maximowiczii, Rupr. in Bull. Phys. Math. 
ANeads Petersb: XV. p: 131. (Maxam, Prim. Fl. Amur. p.'89: 
Mem Biol. XI. p. (00) Scummprs Sachal. n. 117; FR. ct 
Save uumeels fapa lap. 11 Saieanis. Consp., Fl. Kor, I: p- 
Siei<ow Ela Mansh. Ilgp. Saye. Nakar Fl. Kor. jp. 213: 


Il. p. 482. Ka@une Pl. Wils. p. 238. 
Hab. in silvis Coree totius. 
Distr. Manshuria, Japonia et Sachalin. 


Sect. 2. Pseudocerasus, KGEHNE Deutsch. Dendr. 
(1990) pes0s. Pl. Wils) Ugp226, 227, 232, 244. 


* う 


ーー 


し ) 


Sub:ect. 1. Sargentiella, Ka@une Pl. Wils. Il. p. 227, 232, 245. 
Conspectus specierum et varietatum. 
ee: glabri. af 
: Pedicelli et folia pilosi v. pubescentes. ee 
{Folia oblanceolata utrinque acuminata. ... ... P. densifolia. 
\Fol'a obovata v. elliptica v. late-elliptica... 0.0 0. … … 3. 


1 


4, 


Rami graciles grisei v. griseo-atro-purpurel. 
Folia pilosa. Flores pallide rosei v. lilacini. 


Folia glabra. 


Rami robusti atropurpureo-badi. Flores majores rosel. 


..P. sachalinensis. 


He 


..P. serrulata var. intermedia. 
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Flores palide rosei, subglomerati, ita pedunculi nulli v. 
subnulli.. ..a)..-.. .:. … cee. b>. Seritlata wan scomrana 
Flores lilacini v. intensius lilacini, corymbosi, ita pedunculi 
plus minus elongati. ... ... .... ....P. serralata v. glabra: 
Bractez anguste. Flores precoces. Styli pilosi...P. yedoensis. 
peeee obovate v. oblongo-obovate. ae ea Flores 
ceetanei v. subceetanei. ... > .. es fs 
Petala oblonga 1 cm longa. Rites subir ecoces. Pedunculi 
| subnulligge, 。。。 ck =. .J 由 ん 3S67777/ の 2 woasomeacme 
Petala 1.2-1.7 cm longa, ovata v. oblonga. Flores cetanei..8. 
{Petioli dense villosi. Pedunculi subnulli v. elongati. 
| ...P. serrulata v. tomentella. 
Petioli e& peduneuli pilosi v-gpabescentes: =... 2 
Rami robusti atropurpureo-badi. Pedicelli elongati usque 3 
cm longi. Petala usque 1.7 cm longa. Lamina glabra. 
..P. quelpertensis. 
9) Rami grisel v. griseo-badi v. griseo purpureoque badi. Pedi- 
celli usque 2cm longi. Petala usque 1.5 cm longi. Lamina 
infra pilosa +. fuk -.. -... GE Ae See See 
f 
LT 


Pedunculi subnulli v. nulli. ... ...P. serrulata v. verecunda. 


10 
Pedunculi plus minus elongati. ...P. serrulata v. pubescens. 


Sp. 5. Prunus densifolia, Ka:HNe in Fedde Rep. (1913) p. 135. 
P. angustissima, NAKAI in Schéd. ined. 
Hab, in silvis Quelpaert. rara. 
Planta endemica ! 


Sp. 6. Prunus sachalinensis (Scgrpr) Korpz. in Tokyo Bot. 

Mag. XXVI (1912) p. 52. 

P. pseudocerasus var. sachalinensis, Fr. Scumipr Sachal. 
(1868) p. 142. 

P. pseudocerasus 4. spontanea, Max. in Mél. Biol. XI. p. 
699. p.p. 

P. pseudocerasus, SARG. in Gard. Forest. X. p. 462. f. 58. 
STAPF in Bot. Mag. t. 8012. 

P. pseudocerasus 8. borealis, MaKixo in Tokyo Bot. Mag. 
XXII (1908) p. 99. 
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P. serrulata 8. borealis, Maxtno in Tokyo Bot. Mag. XXIII. 
pe fo. 
P. floribunda, Ka@:HNE in FEDDE Rep. XI. p. 269. 
P. serrulata var. sachalinensis, MaKINno Icon. FI. Jap. I. iv. 
ig 1a 
P. Sargentii, REup. Mitt. Deutsch. Dendr. Ges. (1908) p. 
159. FrEppeE Rep. VIII. p. 344. KoEHNE Mitt. Deutsch. 
Dendr. Ges. (1909) p. 164. Pl. Wils. II. p. 249. 
P. Jamasakura の borealis, Korwz.in Tokyo Bot. Mag. XXYV. 
(1911) p. 187. 
P. donarium’ subsp. sachalinensis, Kotpz. Consp. Ros. Jap. 
pe 20652 8: 
Hab. in silvis Onuelpeert. 
Distr. Sachalin, Yeso et Nippon bor. 


Sp. 7. Prunus serrulata, Linpv. in Trans. Hort. Soc. VII. (1830) 
p. 238. Scun. Illus. Handb. Laubholzk. I. p. 611. fig. 339. 
0-0, fig. 340 c. Kaune Pl. Wils. II. p. 246. 

P. pseudocerasus (non LINDL.) Fr. et San. Enum. Pl. Jap. 
I. p.117. Maxim. in Mél. Biol. XI. p. 695. p.p. FoRBEs 
et HEMSLEY in Journ. Linn. Soc. XXIII. p. 221. p.p. 
PAriBna Consp, El, Kor. ipess; Kom. Fl:, Mansh. II. 
p: 045. NAKsm EI Kor... gpe2is. 

P. pseudocerasus v. a. Jamasakura, Makino in Tokyo Bot. 
Mag. XXII. p. 93. 

P. Jamasakura Naxat FI. Kor. II. p. 482. 

var. 1. glabra, (Makino) Naxat. 

P. pseudocerasus, LINDL. v. serrulata, subvar. glabra, MaxKt- 
No in Tokyo Bot. Mag. XXII. p. 102. 


1) Nomen P. donarium est incertum, nam ea est Prunus pleniflora ad templa 
culta. Nuperrima nostris investigatione Pruni hortenses nostri ex quattuor matris 
evolverunt (P. speciosa, P. serrulata, P. sachalinensis, P. serrulata, yar. pubescens), In 
quibus P. speciosa (P. donarium subsp. speciosa) numerosissimas varietates habet. Speci- 
men nullum authenticum Sieboldianum habemus. P. donariwm ita P. speciosa esse 
videtur. Non rationalis est nomen incertum magnopere sestimere, et nomen P. donar iwi 
ex praesente opusculo negligare volo. P. speciosa a Korpzumi1 cum P. serrata com- 
mixta, exqua ramis robustioribus, pedunculis elongatis et robustioribus, floribus suayeo- 
lentibus, fructibus majoribus bene dignoscenda. 
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P. donarium v. elegans, subvar. glabra, Kor1pz. in Tokyo 
Bot. Mag. XXVI. p. 147. 
P. donarium subsp. elegans, KoIDZ. var, glabra, Kotz. 
Consp. Ros. Jap. p. 265.73. 
Hab. in silvis Quelpeert. 
Distr. Japonia. 
var. 2. pubescens, (Makino) Naxkat. 
ア . pseudocerasus v. Jamasakura f. pubescens, MAKINoO in 
Tokyo Bot. Mag. XXII (1908) p. 98. 
P. jamasakura, «. elegans, 3. pubescens, Korpz. in Tokyo 
BotyMiae XiVI (11911!) ies: 
P. donarium v. elegans, subvar. pubescens, Ko1vz. in Tokyo 
Bot. Mag. XXVI (1912) p. 147. 
P. paracerasus, KoEHNE in FEDDE Rep. VII (1909) p. 133 
in Mitt. Deut. Dendr. Ges. XVIII (1907) p. 180. Pl. Wils. 
IT. (1912) p. 246. 
Hab. in montibus Coreee mediee. 
Distr. Japonia 
var. tomentella, NAKAr. 
Rami grisei. Petioli dense villosi. Costa infra ad basin 
villosa sed cetera glabra. Flores glomerati v. corymbosi. 
Pedunculi pubescentes. 
Hab. in montibus Coreee mediz. 
Planta endemica ! 
var. Sontagiae (KdEHNE) Nakat. 
P. Sontagiz, K@HNE in PI. Wils. II. (1912) p. 250. 
Hab. in montibus Coreee medie. 
Planta endemica ! 
var. verecunda (Korpz.) NAKAI. 
P. jamasakura 0. verecunda, Koipz, in Tokyo Bot. Mag. 
XXV. p. 188. 
P. verecunda, K@HNE in FEDDE Rep. XI. p. 271. 
P. donarium subsp. verecunda, KorpZ. Consp. Ros. Jap. p. 
2470 人 10: 
P. Léveilleana, K@uNE in Pl. Wils. II. (1912) p. 250. 
Hab. in montibus Coreee mediz et austr.. 
Distr. Japonia. 
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var. compta, (Korpz.) NAKAI. 


P. donarium Y. compta, Korpz. in Schéd. 
P. donarium Subsp. sachalinensis, var. compta, Korpz. Consp. 
Ros, Jap. pacar it. 9. 
Hab. in montibus Coreee mediee. 
Distr. Japonia. 


var. intermedia, NAKAI. 


の 


p- 


Pedicelli et petioli glabri. Lamina infra pilosa supra glabra. 
Pedunculi nulli v. plus minus elongati. 

Hab. in motibus Coreee mediz, vulgaris. 

Planta endemica ! 


. 8. Prunus yedoensis, Marsum. in Tokyo Bot. Mag. XV. 


(1901) p. 100, Korpz. Consp. Ros. Jap, p. 262. Ka@Hne PI. 
Walss Il. p. 252. 
P. yedoensis var. nudiflora, KoEHNE in FEDDE Rep. (1912) 
p. 507 
Hab. in silvis Quelpzrt. rara. 
Hee species nunc in hortis Japonicis vulgatissime colitur, 
olim e horto Somei evoluta fuisse dicitur. Insula Ohsima 
seepe locus indigenus esse fulsus est, sed ubi P. speciosa 
tantum crescit. 


9. Prunus quelpertensis, NAKAI. 
Arbor usque 10 m. alta. Rami divaricati lncidi atropur- 
purascentes. Squamz gemmi sub anthesin persistentes lucide. 
Bracteze oblongo-obovate intus pubescentes 1 cm longe. 
Pedunculi subnulli. Pedicelli graciles elongati 2-3 cm longi 
pilosi rubescentes. Tubus calycis angustus 5-7 mm longus. 
Petala rosea oblonga distincte biloba. Stamina numerosa 
petalis sesquiplo breviora. Styli glabri, staminibus zequilong!. 
Stigmata discoidea. Folia atrorubescentia setoso-serrata, 
petiolis supra ciliatis. 
P. sachalinense affinis, sed exqua difflert, pedunculis gracili- 
oribus pilosis, petalis oblongis distincte bilobatis. 

Hab. secus torrentes Quelpzert. rara. 

Planta endemica ! 
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Subsect. 2. Microcalymma, Ka@une Pl. 
Wils. II. p. 228, 233, 254. 


Sp. 10. Prunus Itosakura, Step. Syn. Fl. Oecon. Jap. (1827) 
p. 360. 
a. ascendens, Makino in Tokyo Bot. Mag. XXII. (1908) p. 
114. Korz. in Tokyo Bot. Mag. XXIII. (1909). p. 181. 
P. pendula, var. ascendens, MaKino in Tokyo Bot. Mag. 
VII. (8893) p. 103. Bamrry Eneyel: TIT p. 142: 
P. Itosakura, Ko1pz. Consp. Ros. Jap. p. 259. 
P. Herincquiana var. ascendens, SCHNEID. Illus. Handb. I. 
(1906) p. 608. 
P. Herincquiana, Ka@:HNE PI. Wils. II. p. 214. 
Hab. in silvis Quelpzert et australis partis Peninsule. 
Distr. China, Kiusiu, Shikoku, et Honto. 
var. rosea, NAKAI. 
Flores rosei. 
Hab in silvis Quelpzert. rara. 
Planta endemica! 


Subgn. 4. Amygdalus (TorRNEE.) FocKeE in Nat. 
Pflanzenf. III. 3. p. 53. ScmNErp. Illus. Handb. Laubholzk. 
I. p. 589. Korpz. Consp. Ros. Jap. p. 252. 


Amygdalus, TourNEF. Instit. Rei Herb. I. p. 627. III. t. 
402. L. Sp. E.T(1753) gp. 472. DC."PL Fr. TV space 
Prodr. Ils p, 530.) EnpigGen: Pl."p. 12507 

Prunus sect. Amygdalus, BENTH. et Hoox. Gen. PI. I. p. 
610. Maxi. in Mél. Biol. XI. p. 661. 

Folia vernatione conduplicata, imbricata. Flores praecoces 

gemini v. solitarii. Drupa velutina (in planta hortensis 

rarius glabra). 


Sect. I. Persica (TouRNEF.). 


Persica, TOURNEF. Instit. Rei Herb. I. p. 624. ILI. t. 400. 
DC. FE-Bre IV. p 487. Erode p? sale 
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Amygdalus 3. Persica, ENpr. Gen. Pl. p. 1250. 
Drupa carnosa matura succosa. 


Frutex a basi ramosus. Folia apice truncata obovata v. obtri- 
angularia. Putamen leve. ity 。。、 ae 
..L. triloba, LINDL. v. truncata, Kom. 

Arbuscula. Folia lanceolato-linearia v. lineari-lanceolata. Puta- 
men icreculariter suleatumt @ ... =... :..P. persica, S. et Z. 


Sp. 11. Prunus triloba, LINpr. in Gard. Chron, (1857) p. 268. 
var. truncata, Kom. Fl. Mansh. II. p. 539. Naxar FI. Kor. 
Pipes: Kenne Pl Wilssieep: 274. 

Hab. in fruticis v. secus vias Corez sept. 
Planta endemica! 


Sp. 12. Prunus persica (L.) Stokes A Botanical Materia 
medica III. (1812) p. 100. Ka@une Pl. Wils. II. p. 273. 
BP persica set Z. Fl. jap: Fam Nat. I. n. 29. Hoox. fil. 
Hitgbmts ind: Ii, poi Savas. in MG Biolz XI. p. 
666. ScHNEID. Illus Handb. I. p. 593. fig. 333. f. Korpz. 
Consp. Ros. Jap. p. 253. 
Amygdalus persica, L. Sp. pl. (1753) p. 677. Tuuns. FI. 
Jap. p. 531. 
Hab. in montibus Coreee et Quelpert. 
Distr. China et Insula Tsusima. 


Subgn. 5. Microcerasus, (SPAcH) Focke in Nat. 
Pflanzenf. III. 3. p. 54. incl. P. tomentosa sub subgn. 


Ceras7, Ka@:HNE Deutsch. Dendr. p. 306. 


Cerasus sect. Microcerasus, SPACH Histoire Naturelle des 
Végétaux I. (1834) p. 423. 

Prunus sect. Cerasus, Max. in Mél. Biol. XI. p. 680. p.p. 

Praimus, OC. Prod il: p.-932=ipsp. 

Microcerasus, WEpBs. Phytogr. Canar. II. (1836—40) p. 19. 

Cerasus sect. 1. Cerasophora, DC. Prodr. II. p. 535. p.p. 
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Prunus subgn. Cerasus, grex. Microcerasus, KoEHNE in PI. 
Wils- UE p: 262. 

Folia vernatione convoluta, subexpansa faleata. Gemme 

3-5 laterales floriferee. (Sect 2 in Corea adsunt). 


ae glomeratim 2-3 longe pedicellati  ...Sect I. Spiraeopsis 
Flores 1—2 subsessiles. ... ..… ... Sect. 2. Amygdalocerasus. 


Sect. 1. Spiraeopsis, Ka@:HNE Deutsch. Dendr. (1893) 
ps. s06 et Pl. Wilsmll. pa2ss262- 


Sp. 13. Prunus Nakaii, Levu. in Feppe. Rep. VII. (1909) p .198. 
K@uHneE PI. Wils. II. p. 267. 
P. lasiostyla, NAKAI in Schéd. ined. 
Hab. in montibus Corez mediz et sept. 


Planta endemica! 


Sp. 14. Prunus glandulosa, TuHuns. FI. Jap. (1784) p. 202. 

var. sinensis (PERs.) NakKal. 

アア. glandulosa v. trichostyl f. smensis, Ka@:HNE PI. Wils. II. 
p. 265. 

P. sinensis, (PERS. Syn.-Pl. TE (1807) p36. 

Cerasus japonica, SERINGE DC. Prodr, II. p. 539. p.p. 

Prunus japonica 7. Maxim. in Mél. Biol. XI. p. 686. p. p. 
Pais. Consp. Fl. Kor. I. p. 87. Naxar Fl. Kor i) pi Zi 
Culta in hortis, olim e China introducta. 
var. albiplena (Ka@:HNE) Naxat. 

アア. glandulosa var. glabra ft. Sieboldiana subf. albiplena, 
KoEmNE PI. Wils. II. p. 263. 264. 

Cerasus japonica 8. multiplex SERINGE ex DC. Prodr. II. 539. 
D.P. 

Prunus japonica OODEaraNS Neerlands Plantentuin 1865 t. 2. 

iP. japonica 7. Max? 1. ey psp: 
Culta in hortis, olim e China introducta. 


Sect. 2. Amygdalocerasus, K@HNE 
Pl. Wils. If. p. 268. 


Sp. 15. Prunus tomentosa, THuns. FI. Jap. p. 203. 
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var. insularis, KoErrNE Pl1. Wils. II. pp. 268, 269. 

ie ctomentosa bHuNB. |. c: men Zi Fl. Jap: I. pid. t. 22. 
Mig. Prol. p. 23. Max. in Mel. Biol. XI. p. 687. p. p. 
Fr. et Sav. Enum. Pl. Jap. I. p. 117. Kom. Fl. Mansh. 
IT. p. 544. Scunerp. Illus. Handb. I. p. 601. p.p. 
Hab. in montibus Corea sept. 
Distr. var. Manshuria. In Japonia tantum culta olim e 

Corea introducta. 


Subgn. 6. Armeniaca (TouURNEF.) 


Armeniaca, TOURNEF. Instit. Rei Herb. I. p. 628. IIT. t. 399. 
DE. Fl. Fr. IV. p. 485. ‘Juss: Gen. Pl. p. 346. 

Prunus Trib. Il. Amygdaleae. XII. Armeniaca, DC. Prodr. II. 
Do. Sees es 

Prunus Untergatt. I. Prunophora (NrEck.) FockE in Nat. 
Eianzeniail eo epsio2. IMGEENEVin Pl. Wails. Ie ps 276: 

Prunus subgn. Euprunus Sekt. b. Armeniaca W. D. J. Kocu. 
Syn. Fl. Ger. (1837). p. 205. Scunerp. Illus. Handb. I. 
p. 634. 

rms; Armeniaca, BENDH.jeepdook. Gen. Pl. I. p. 610: 
Mert. et Kocu. in REHrLrNe Deutschlands Flora III. 
(1831) p. 410. 
Folia decidua, vernatione initio convoluta, deinde revo- 
luta demum subplana. Flores subsessiles v. brevipedice- 
lati. Gemme 3-5, laterales florifere. Fructus carnosus 
velutinus rarissime glaber. 


Conspectus specierum. 


Putamen per totam facicm distincte foveolatum. Cortex 
trunci coriacea. Folia minute eequaliter serrulata. Fructus 
ANG CICS Manet Mi ReeNseSI set) ee ee cee. ale. Mame, ON Gt Z- 

Putamen medio obscure impressus, bs Lae 2 

Cortex suberosus. Folia duplicato-argute serrulata. Fructus 
AC 77705.77 が 77C の ISHGEIEIINIE 

Cortex vix suberosus. Folia inequaliter v. subaequaliter ser- 


rulata. Fructus acidulus... ... ... ...... «2. ausu, Kom. 
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16. Prunus Mume. S. et Z. Fl. Jap. p. 29. t. 11 (1835). FI. 
Jap. Fam. Nat: n. 30. Mig. Prol. p. 22. FR: et Sav. Enum: 
Pl. Jap. I. p. 480. Maxim. Mél. Biol. XI. p. 671. KompZ. 
Consp. Ros. Jap. p. 249. ScHNerp. Illus. Handb. I. p. 637. 
f. 349. a. f. 350. m—o. 
Armeniaca Mume, SrEB. Syn. Pl. Oec. (1830) n. 367. 

Hab. in silvis lateralis australis Quelpert. 

Distr. Formosa et China. 


. 17. Prunus mandshurica, Ka:HNeE Deutsch. Dendr. (1893) 


p- $18. Pl. Wils. II. p. 282. 還 Kow. FI. Mansh. ID) pigo2o: 
ScHNEID. Illus. Handb. I. p. 635. 
P. armeniaca v. mandshurica, MAxrw. in Mél. Biol. XI. p. 
675. 
Hab. in silvis Corez septentrionali, vulgaris. 
Distr. Manshuria. 


18. Prunus ansu, Kom. Fl. Mansh. II. (1904) p. 541. 

P. Armeniaca, v. ansu, Maxim. in Mél. Biol. XI. (1883) p. 
676. Kcaune PI. Wils. II. p. 282. MArsuw. in Tokyo 
Bot. Mag. XIV. (1900) p. 134. 

Hab. in silvis montium Coree mediz et austr. Forsane 
planta culta elapsa. 

Plante steriles folins P. sibirice similibus in Corea media 

legi, sed sine floribus et fructibus nomen recte decernire non 

possum. 


Subgn. 7. Prunophora (NEcKER) FockeE in Nat. 
Pflanzenf. III. 3. p. 52. Ka:ane Pl: Wils. Il. p. 276: 
Korpz. Consp. Ros. Jap. p. 248. 


Prunophora, NECKER Elem. n. 719. 

Prunus sect. Prunus METRENS et Kocu in RoEHL. Deutsch. 
Fl. IE. p. 411. EnpegGene Pl. p. 1251 Benaeeee 
Hook. Gen. Pl. p. 610. Max. in Mél. Biol. XI. p. 677. 

Pronus, WE) Reodr: IL. p. 532- 

Prunus subgenus Euprunus, SCHNEID. Sekt. a Prunophora, 
SCHNEID. Illus. Handb. II. p. 620. 
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Folia vernatione convoluta mox revoluta. Gemmz 1-3, 
laterales floriferz. Flores fasciculati. Drupa glabra. 


Sp. 19. Prunus triflora, Roxs. Hort. Bengalensis (1814) p. 38. 
Hook. fil. Fl. Brit. Ind. II. p. 315. Max. in Mél. Biol. XI. 
p. 678. Scuneip. Illus Handb. I. p. 627. Kegsg Pl. Wils. 
II. p. 267. Kotz. Consp. Ros. Jap. p. 251. 

P. salicina, LInDL. in Trans. Hort. Soc. VII. (1830) p. 239. 
Wap. Rep. II. p. 9. Forses et HEmwrLS. in Journ. Linn. 
Soe. XXIII. p. 221. 

P. communis (non Huns.) NAgAr FI. Kor. I. p. 211. 

Pandora, RoxB, Flo Ind. Ips oot. 

Hab. sectis torrentes montium Coreane peninsula, praecipue 
in boreali parte copiosa. 
Distr. China. 


Gn. 2. Prinsepia, Roy e Illustrations of Botany etc. (1836) p. 
Wort ao tl BENTEH.;et Hoon Gen. Pl. I. p. 611. 
Plagiospermum OLIVER in Hook. Icon. XVI. (1886) t. 1526. 

ut Celastracess. Kom. Fl. Mansh. II. p. 554. ScHNEID. 
Illus. Handb. I. p. G50 ut Rosacee. 


Sp. 20. Prinsepia sinensis (OLiv.) Wrrs. 
Plagiospermum sinense, OLIVER 1. c. Kom. |. c. SCHNED. l.c. 
ie ute 
Hab. in silvis Corez sept. 
Distr. Manshuria. 
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H. NaAGAnNtsHt del. 


Bemerkungen zur Kreuzung zwischen 
verschiedenen Mucor-Arten. 


Von 
Kendo Saito und Hirosuke Naganishi. 
Mit 1 Tafel. 


Bahnbrechend und neugestaltend auf dem Studium der Muco- 
rineen war die Untersuchung von BLAKESLEE”, der unter diesen 
homothallische (monozische) und heterothallische (didzische) 
Arten unterscheiden konnte, von denen die letzteren die Zygos- 
poren nur dann bilden, wenn zwei (+) und (—) genannte 
Myzelien in Vereinigung kommen. Es ist leicht denkbar, dass 
verschiedene heterothallische Arten in Kreuzung treten kénnen. 
BLAKESLEE hat damals diese Versuche an einigen Mucorine- 
enarten angestellt, und beobachtete bei einigen Fallen die Game- 
tenbildung, wenn die (+) und (—) Myzelien verschiedener Arten 
an ihren Enden sich bertihren. Die Kreuzung der Gameten und 
die nachfolgende Entwicklung der Zygosporen wurde nicht von 
ihm beobachtet; er nannte jedoch diese Erscheinung vorlaufig 
Hybridation. 

Wir haben mit einigen Mucor-Arten den Kreuzungsversuch 
angestellt, und es wurde konstatiert, dass in bestimmten Fallen 
die Entwicklung der Zygosporen zwischen den Myzelien von 
verschiedenen Arten erzielbar ist. Die von uns untersuchten 
Mucor-Arten sind folgende — 

Mucor javanicus WRHMER. (+ und —). 
Mucor dubius WEHMER. (+ und —). 
Mucor circinelloides VAN TIEGHEM (+ ). 
Mucor alternans VAN TIEGHEM (一 ). 


1) BLAkEsrpE,A. F., Sexual Reproduction in the Mucorineae. Proceedings of 
the American Academy of Arts and Sciences, Vol. XL, No. 4, 1904. 
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Mucor dimorphosporus LENDNER (+). 
Mucor erectus BAINIER (+). 

Mucor racemosus FRESENIUS (+ und 一 ). 
Mucor racemosus var. X (一 ). 

Mucor Mucedo (LINNE) BREFELD (+ und —). 
Mucor hiemalis WEHMER (+ und —). 

Um die geschlechtliche Bezeichnung eines Kulturstammes zu 
bestimmen, wurde M, hiemalis als das vorztglichste Objekt 
gefunden. Mit (+) oder (一 ) Myzelien des 7. hiemalis wird der 
Pilz, dessen geschlechtliche Bezeichnung bestimmt werden soll, in 
Petrischalen mit Dextrose-Molkenagar gesat, und wenn er nicht 
neutral ist, kann man leicht an den Grenzlinien zwischen den 
ausgewachsenen Rasen die Gametenbildung beobachten, welche 
aber je nach dem Geschlecht der betreffenden Kultur mit (+) 
oder (—) Myzelien des M. hiemalis zum Vorschein kommt. Auf 
diese Weise wurde die geschlechtliche Bezeichnung aller, von uns 
untersuchten Mucor-Arten zuerst bestimmt. 

Wie WEHMER” einst mitgeteilt hat, ist MW. javanicus dem M. 
circinelloides und M. alternans sehr ahnlich. In morphologischer 
Hinsicht konnen wir sie von einander durch die Gestalt und 
Grosse der Sporen ohne besondere Schwierigkeiten unterscheiden. 
Darchschnittlich sind die Sporen von M, javanicus grosser als 
bei den zwei anderen Arten; sie messen meistens 7x5 yw. Von 
den beiden letzteren Arten sind die Sporen von M. circinelloides 
kugelig bis oval, und 6,5x4,3 ” gross, wahrend M. alternans 
durch die mehr langlich-ovalen, bis ellipsoidischen Sporen gekenn- 
zeichnet ist. Im Verhalten gegen Kohlenhydrate unterscheiden 
sie sich dadurch, dass Trehalose von M. alternans kraftig ges- 
palten wird, wahrend bei M. circinelloides und M. javanicus 
diese Wirkung sich nicht nachweisen ldsst. 

Zuerst wurden M. javanicus (+ und —), M. circinelloides 
(+) und M. alternans (一 ) auf alle moglichen Weisen mit einander 
kombiniert, um zu ermitteln, ob sie sich im Geschlechtsakt 
vereinigen konnen. Wenn (+) und (—) Myzelien von je zweien 
der oben erwahnten Arten unter gunstigen ausseren Bedingungen 


1) Wexner, C., Der javanische Ragi und seine Pilze. Zentralbl. f. Bakt., Abt. II, 
Bd. VI, S. 610. 


Sept. 1915.3: K. SAITO u. H. NAG ANISHI—MUCOR-ARTEN. 151 


zusammenkultiviert sind, wird jnfolge vollstandiger Kreuzung 
eine mehr oder weniger reichliche Menge Zygosporen gebildet. 

Bislang wurden als geeignete Nahrbdden fiir die Zygosporen- 
bildung gefunden: Molkenagar mit 2% Dextrose und gedampfter 
Reis. Wenn man den erstgenannten Nahrboden verwendet, so 
lasst man ihn zuerst in Petrischalen erstarren und die beiden 
Geschlechter in einer Entfernung von einander aussaen, worauf sie 
sich einander nahernd wachsen, bis sie schliesslich sich antreffen 
und die Zygosporenlinien bilden. Bei Verwendung des letztge- 
nannten Nahrbodens ist man dagegen genotigt, die beiden Ges- 
chlechter auf demselben gleich zu impfen, und nach ein paar 
Tagen werden die Zygosporen massenhaft gebildet. 

Die Zygosporen zwischen M. javanicus (—) und M. circinel- 
loides (+) sind kugelig, 35-65 » gross, und ihre Exospor ist 
rotbraun mit langen spitzen, dornartigen Warzen besetzt, die 
lingsfaltig oder langsstreifig sind (Fig. 1). Sie sind also in der 
Gestalt gleich wie die Zygosporen von M. javanicus’ und 17. 
circinelloides. 

Auch M. javanicus (+) bildet mit M. alternans (—) Zygo- 
sporen, welche in der Gestalt und Grosse keinen besonderen Un- 
terschied von den obenerwahnten Zygosporen zwischen M. 
javanicus (一 ) und M. circinelloides (+) aufweisen (Fig. 2). 
Ebenso verhalten sich 7. circinelloides (+) und M. alternans 
(0663) 

M. dubius, der sich durch etwas mehr gestreckte Sporen von 
人 7. javanicus unterscheidet, ist heterothallisch, und seine Zygos- 
poren sind wie bei M. javanicus (Fig. 10). Er tritt mit M. 
Javanicus nur schwierig in vollstandige Kreuzung, wenn seine 
(—) Myzelien mit den (+) Myzelien des M. javanicus auf Dex- 
trose-Molkenagar zusammenkultiviert sind (Fig. 11). Die 
umgekehrte Kreuzung zwischen M. javanicus (—) und M. dubius 
(+) gelang uns aber nicht. 

M. dimorphosporus (+), dessen Sporen gross und manchmal 
unregelmassig geformt sind, ist befahigt, mit MW. javanicus (一 ) 


1) Sarro, K. und Nacanisut, H., Zygosporenbildung bei Mucor javanicus WEH- 
MeR. (Zeitsch. f. Giirungsphysiologie, Bd. IV, Heft 6). Wegen des gegenwiirtigen 
Weltkriegs haben wir das betreffende Heft dieser Zeitschrift noch nicht erhalten. 
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oder M. alternans (—) in vollstandiger Kreuzung sich zu verei- 
nigen. Die entstandenen Zygosporen sehen ganz gleich wie 
diejenigen des M. javanicus aus (Fig. 4 und 5). 

Von den Racemomucoreen kreuzte sich M. racemosus (+) 
mit seiner Varietat X (—)”, wodurch Zygosporen gebildet 
werden, welche mit denen des M. racemosus ganz ubereinstimmen 
(Fig. 8). Dagegen bleibt die Kreuzung zwischen M. racemosus 
(—) und M. erectus (+) unvollstandig (Fig. 9). 

Beim Zusammenbringen von M. erectus (+) mit M. javanicus 
(—) oder M. alternans (—) wurde aber eine vollstandige Kreu- 
zung erreicht. Die gebildeten Zygosporen sind in der Gestalt 
gleich wie diejenigen der obenerwahnten Cymomucoreen (Fig. 
6 und 7). 


Im folgenden sind die Resultate der Kreuzungsversuche mit 
der Grosse der entstandenen Zygosporen tabellarish angegeben. 
(Siecle (S235 95) 

Man kann also nicht zwei beliebige Mucor-Arten zur Kreuzung 
vereinigen. Die Befahigung zu kreuzen kommt nur nahe ver- 
wandten Arten zu, und im allgemeinen gelingt die Kreuzung um 
so leichter, je naher verwandt die Pilze sind. Dass die Kreuzung 
doch keineswegs mit der systematischen Verwandtschaft parallel 
lauft, geht auf das schlagendste daraus hervor, dass M. java- 
nicus (+) und M. dubius (—) die vollstandige Kreuzung nur in 
geringer Anzahl vollziehen, wenn das Gegenstiick, d. h. die 
Kreuzung zwischen M. javanicus (—) und M. dubius (+) gar 
nicht erzielbar ist. Ebenso fanden sich niemals Kreuzungen 
zwischen M. dubius (+) und M. alternans (一 ) sowie zwischen 
M. dubius (—) und M. circinelloides (+). 

Es ist uns auch bis jetzt nicht gelungen, die durch Kreuzungen 
zwischen verschiedenen Mucor-Arten entstandenen Zygosporen 
zur Keimung zu bringen, und wir haben darum die nachste 
Generation nicht naher untersuchen konnen. 


1) Der Sporangienrasen wiichst viel hoher als bei dem gewohnlichen WM. racemosus. 
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Entwicklungsstadien der Zygospore zwischen 7. javanicus (+) und WM. 
alternans (—). 
Zygospore zwischen M. circinelloides (+) und 7. alternans (—). 

の 9 7. dimorphosporus (+) und M. javanicus (—). 

i の M. dimorphosporus (+) und M. alternans (一 ) 
Entwicklungsstadien der Zygospore zwischen AV. erectus (+) und JM. javanicus 

(=) 
Zygospore zwischen M. erectus (+) und 77. alternans (—). 

3 a M. racemosus (+) und dessen Variatat X (一 ). 
Unvyollstiindige Kreuzung zwischen JM. erectus (+) und J7. racemosus (—). 
Zygospore yon MM. dubius. 

Zygospore zwischen M. javanicus (+) und M. dubius (一 ). 
Zygosporenanlage zwischen M. dimorphosporus (+) und M. hiemalis (—). 
5 7. racemosus (+) und M. hiemalis (—). 


Decades Plantarum Novarum vel 
minus Cognitarum 


by 


Gen-iti Koidzumi 


Saussurea grandifolia Maxm. var. nikoensis (FR. et Sav.) 

S. nikoensis Fr. et Sav. Enum. Pl. Jap. II. 407. 

S. grandifolia Fr. et Sav. ibid. I. 253 (non Maxim.) 

A typo differt involucri spuamis longioribus valde recurvis, 
pedunculisque indumento gilvo vel ferrugineo densissime vestitis. 

Nom. Jap. Silane-Azami. 

svar. involucrata Korpz. 

S. involucrata Korpz. in Matsum. et Korpz. Syn. Comp. 
Mihoke Bot. Mac. X XIVid6i5 (1910). 

Nom. Jap. Nikko-Tohilen. 

Has. Nikko. 


Saussurea Tanakae FR. et. Sav. var. sessiliflora n. var. 
Capitulis sessilibus confertissimis. 
Has. Prov. Kaga. Hakusan. 


Saussurea nambuana sp. noy. 

Affinis S. triangulatae quae autem foliiS subtus secus nervos 
non ferrugineo-pubescentibus; involucri squamis exterioribus non 
ovatis subito acuminatisque. 

Herba perennis. Rhizoma breve ad collum basi petiolorum 
vetustiorum dense obtectum. Caulis simplex circiter 30 cm. 
altus, ad apicem usque laxius foliatus, superne rufo-lanuginosus. 
Folia membranacea oblongo-lanceolata angustissime decurrentia, 
supra pilosa vel glabriuscula, subtus praesertim in nervis pilis 
rufis puberula, margine ciliolato-scabra ineequaliter argute et 
dense sinuato-dentata : dentibus calloso-apiculatis ; folus radt- 
calibus elongatis (circ 11cm.) petiolatis, inferioribusque basi pro- 
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funde cordatis in petiolum brevialatum attenuatis; superioribus 
sessilibus anguste oblongis vel lineari-lanceolatis, basi leviter 
cordatis vel rotundato-obtusis; omnibus apice acutis; lamina 
4-10 cm. longa, 1-4. cm. lata; petiolis mox glabris 1—-4cm longis. 
Corymbus foliatus coarctatus, capitulis contiguis ; pedunculis 
brevibus. Involucri squamz parce arachnoideae ad marginem 
villoso-ciliatae; squamis exterioribus ovatis apice in acumen 
longum subito protractis. 

Nom. Jap. Nagaha-Kita-azami. 

Has. Prov. Rikutsiu: in alpibus Hayatsinesan. Planta 
endemica ! 


Saussurea Riederi HERDER var. japonica var. nov. 

A typo recedit involucri squamis exterioribus extimisque 
manifeste caudato-appendiculatis. 

Nom Jap. Oku-Kita-azami. 

Has. Prov. Uzen.Chokaisan, in alpibus. 


Saussurea pennata sp. nov. 

Herba glabra, perennis ? Caulis gracilis, simplex vel superne 
pauci-ramosus, rectiusculus vel leviter arcuatus interdum subflex- 
uosus, 17-36 cm altus, sulcatus vel striatus. Folia membranacea 
glabra secus caulem pennatim alato-decurrentia ; caulima petio- 
lata triangulari-ovata caudato-acuminata basi truncata vel 
aperte cordata, margine ciliolato-scabra et eroso-dentata : den- 
tibus patentibus setoso-acuminatis : lamina 3—7cm lata, 6-11 
cm longa basi in petiolum breviter cuneata vel longe alata ; 
foliis superioribus sessilibus vel brevissime petiolatis basi late 
cuneatis ; summis Janceolatis sessilibus versus basin pauci-eroso- 
dentatis vel linearibus integerrimis; petiolis usque ad 6cm 
longis. Capitula tantum 2-5 ramulos breves corymbosos termi- 
nantia, pedunculis 13-40 mm longis erectis bracteatis; involucro 
obconico pallide brunnescente ad 15mm longo; squamis 5-seria- 
tis, extimis ovatis, exterioribus lanceolato-ovatis, intimis linea- 
ribus vel lineari-lanceolatis, omnibus scariosis fere glabris subito 
longe acuminatis; acumine saepe recurvo; corolla tubo linbum 
superante; pappo sordido corolla breviore. 
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Nom. Jap. Miyama-Tohilen. 

Has. Sikoku. Isidsutsivama. Planta endemica ! 

Species S. Tanakae affinis, sed involucri squamis glabris, 
exterioribus ovatis subito longe acuminatis; pedunculis glabris; 


Caule pennatim alato; foliis glabris satis diversa. 


Saussurea Franchetii sp. nov. 

Affinis S. Riederi a qua capitulis laxe corymbosis, involucri 
squamis omnibus lanceolatis pedunculisque ferrugineo-tomentosis, 
petiolis non alatisque recedit. 

Herba perennis. Rhizoma incrassatum ; caule robusto simp- 
lici 60 cm alto sulcato vel profunde striato, superne indumento 
ferrugineo vestito. Folia chartacea supra dense papillosa, subtus 
secus costas indumento ferrugineo pubescentia, aequilonga ac 
lata, subtriangulata, 5-9cm longa, 2—8cm lata, longe acuminata 
basi aperte subauriculato-cordata, margine ciliolato-scabra et 
argute eroso-dentata; dentibus apice callosis; foliis inferioribus 
elongato-petiolatis; superioribus sessilibus vel subsessilibus 
angustioribus ; summis lanceolatis vel linearilanceolatis pluri- 
dentatis vel integerrimis. Corymbus oligoce phalus (5-10), 
pedunculo gilvo-tomentoso capitulo breviore. Anthoidium cam- 
panulatum 2cm longum vertice circiter 14-15 mm latum ; 
involucro gilvo-tomentoso; squamis lanceolatis apice calloso- 
apiculatis, 4-seriatis, extimis intimae fere aequilongis; corollae 
tubo limbum superante; anthera nigra; pappo superne albo 
basi sordido. 

Nom. Jap. Miyama-Kita-azami. 

Has. Prov. Uzen: in alpibus Asahidake. Planta endemica! 


Geum japonicum Tuuns. var. sachalinensis var. nov. 

G. japonicum Korpz. Pl. Sachal. Nakah. 81. (non Tuuns. ) 
(1910). 

Foliis serraturis argutis nec crenatis; floribus numerosioribus; 
Caulibus hirsutissimis. 

Nom. Jap. Karafuto-Daikonso. 

Has. Saghalin: Vladimirofka. 
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Viburnum erosum TuNg. var. exstipulatum var. nov. 
Folis semper exstipulatis. 
Has. Prov. Kadsusa. 


Prenanthes ochroleuca (Max.) HEwsr. var. Tanakee (FR. 
et SAV.) 

Nabalus Tanake Fr. et Sav. in IINUwA'S Somoku Dsusetsu 
WOE DOW Gols Ay (GUSTS) 1c, QA 

Nabalus ochroleucus Fr. et Sav. Enum. Pl. Jap. I. 274; II. 
4.20. 

A typo recedit foliis subtus ad nervos dense hispidis, superio- 
ribus petiolatis non amplexicaulibus; capitulo pedicello longiore; 
involucri squamis glabris; floribus laete intenseque flavis. 

Nom. Jap. Oh-Nigana. 

Icon. Jap. Honzo-Dsufu Vol. 49, fol. 8, verso; Somoku- 
Dsusetsu XV. fol. 22. 

Has. Nippon. Rikutsiu, Uzen, Iwaki. 


Cirsium nipponicum (Max). Maxrno var. purpureum nov. 
var. : 

Capitula urceolato-obovoidea foliis bracteantibus lanceolatis 
vel Jineari-lanceolatis longe superata; involucri squamae interiores 
violaceo-purpureae, extimae longissimae; foliis lanceolatis am- 
plexicaulibus eroso-dentatis, dentibus apice spinescentibus. 

Nom. Jap. Murasaki-Kuruma-azami. 

Has. Prov. Uzen. Yonezawa. Planta endemica ! 


Cirsium Maximowiczii Nakai var. riparium nov. var. 

Elata superne ramosa, ramis erectis; foliis pinnatim incisis 
tenuioribus ; capitulis solitariis elongato-pedunculatis ; involucri 
squamis intimis tenuissimis. 

Nom. Jap. Sawa-Ohnoazami. 

Has. Prov. Iwasiro: Akaiwa. 


Pyrus ferruginea sp. nov. 

Species P. ovoidez proxima, sed ramulis hornotinis ferrugineo- 
tomentosis ; foliis adultis subtus ad nervos petiolisque ferrugineo- 
tomentosis, oblongis vel ellipticis basi obtusis vel obtusissimis, 
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rarissime ovatis ; fructibus globosis, pedicellis ferrugineo-pubes- 
centibus. 

Arbor circiter 10 m. alta; ramuli hornotini ferrugineo-tomen- 
tosi, annotini nigro-fusci, vetustiores fusco-nigri nitidiuli, lenticel- 
lis ellipticis paucis dispersi ; gemmae conico-ovoideae ferrugineo- 
tomentose. Folia adulta chartacea supra secus costas subtus 
ad nervos ferrugineo-tomentosa, oblonga vel ovato-oblonga 
rarius ovata vel elliptica, interdum anguste oblonga, breviter 
acuminata, basi obtusa vel obtusissima rarius rotundata, mar- 
gine setoso-serrata, serraturis erectipatentibus vel accumbentibus, 
utrinsecus nervis 6-9 supra et subtus leviter clevatis ; lamina 
5—5,5—3.5 cm. lata, 7,5—10—9cm. longa; petiolis gracilibus 
1-4, 3cm longis ferrugineo-tomentosis. Flores......Pomum imma- 
turum subglobosum vertice calyce persistente recto coronatum, 
circiter 2cm in diametro, fuscum creberrime punctatum, basi 
subito in pedicellum gracilem ferrugineo-pubescentem circ. 3 cm. 
longum contractum. 

Nom. Jap. Mitsinoku-Nashi. 

Has. Prov. Rikutsiu: ad pedem montis Hayatsine. 

Planta endemica ! 


Aster trinervius Roxs. var. robustus nov. var. 

Caule ramosissimo elato; ramis robustis ; ramorum foltis 
paucidentatis, caulinis pluridentatis, omnibus utrinque valde 
hispidis ; floribus albis. 

Nom. Jap. Oh-yamasilogiku. 

Has. Nikko. 


Viburnum Wrightii Mro. var. sylvestre nov. var. 

Foliis majoribus tenuioribus late obovatis subito longe 
acuminatis, multinervis, supra Stellato-pilosis. 

Nom. Jap. Oh-Miyamagamazumi 

Has. Japonia australis. 


Spiraea (Chamedryon) Hayatae sp. nov. 
S. Blumei affinis, sed foliis subtus glaucioribus; ovario dense 
piloso vel tomentoso ; fructus pedicellis villosis. 
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Frutex ramulis hornotinis brunneis, vetustioribus brunneo- 
castaneis glabris : gemmae minimae pubescentes. Folia membr- 
anacea glabra, subtus glauca elevato-reticulata, supra impressi- 
nervia, elliptica vel anguste elliptica rarius elliptico-ovata vel 
subrhombeo-elliptica sursum inaequaliter dentata rarissime ob- 
scuriter trilobata, deorsum cuneato-integerrima, margine leviter 
recurvata, subtrinervia vel utrinque 4-5-costata, antice obtusa 
vel rotundata, 18-43 mm longa 9-22 mm lata ; petiolis glabris 
2-6 mm longis. Inflorescentiae multiflorae umbellatae, ramulos 
laterales circiter 3-4 cm longos foliatos terminantes : Dedicellis 
pedunculisque villosis. Calyx extus glabrescens, sepalis trian- 
gulatis acutis intus pilosis; receptaculo intus piloso; annuli disci 
distincti. Fructus ventre gibbi dorso styliferi dense pilosi. 

Nom. Jap. Urajiro-Twagasa. 

Has. Prov. Aki. Miyajima (leg. B. Hayara). 


Choenomeles eugenioides sp. nov. 

C. Jagenariae affinis, sed floribus carneis ; fructibus globosis 
basi apiceque truncatis vertice umbilicato-depressis; ovulis 
paucioribus. 

Frutex humilis; foliis petiolatis ellipticis raro obovato- 
ellipticis serrulatis acutis raro rotundatis basi cuneatis ; floribus 
carneis ; fructibus sessilibus confertissimis subglobosis 4—4,5 cm 
latis 3-4 cm altis, utrinque truncatis, basi leviter emarginatis, 
vertice profunde umbilicato-depressis stylis persistentibus; semina 
in loculo circiter 14. 

Nom. Jap. Oh-Malupoke. 

Has. in hortis culta. 
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Can Prosaptia properly be placed under 
Davallia ? i.e. is it really distinct 
from Polypodium ? 


By 


Bunzo Hayata. 


Prosaptia is a genus which was established by PREsL”, 
as early as 1836, on the species Prosaptia contigua which was 
then found only in the Philippines. It is, as has been remarked 
by several authors, a fern closely resembling Polypodium obli- 
quatum in its external features, especially in its rhizomes, scales, 
hairy stipes and fronds which have much the same kind of 
division and venation. But it has been regarded by several 
leading pteridologists as widely different from Polypodium in 
its fructification. It is, therefore, often referred to as represent- 
ing a class of ferns which, though closely alike externally, 
should be treated as quite different systematically”. The genus 
under consideration is assigned to the Vittariee by the 
founder, as it has a sorus located at the margin of the frond 
as is the case with Vittaria. Fir® in his classical ‘“‘ Exposition 
des Fougéres ”’ gives his opinion as to the natural position of 
the genus and says that it might be better placed in the 
Davalliee, as it has a sorus somewhat resembling that of 
Davallia, remarking “Le type de ce genre est le Prosaptia 
pinnatifida (=Prosaptia contigua) de M. PREsr, indigénes des 
iles Philippines, distribué par M. Cumine sous le n°. 261. Ces 


1) Prest, C. B—Tentamen Pteridographiae, (1836) p. 165. 

2) Drers, L.—Pteridophyta, in ENersR nu. Prante, Nat. Pfl-fam. エー お p. 144. 

3) Féin, A.L.A.—Genera Filicum, Exposition des Genres de la Famille des Poly- 
podiacées, p. 324. 


162 THE BOTANICAL MAGAZINE. [ Vol. XXIX. No. 346. 


frondes sont raides, coriaces, pinnatifides au centre, et seule- 
ment clénelés 4 la base, se continuant sur le pétioles en déc- 
roisssant successivement, les segments sont ciliés de poils raides 
et étoilés. Il est difficile d’apprécier les motifs qui ont fait 
placer le Prosaptia par M. PREssr a coté du genre Vittaria. 
Sans doute le docte auteur s’est cru autorisé A agir ainsi, 
parce qu’il n’existe pas de véritable indusium dans le genre 
Prosaptia; mais la situation terminale et intérieure des spo- 
ranges lui donne une place bien plus naturelle dans les daval- 
eesans 

Later on, SmirH” reduces the genus to Polypodium, on the 
ground that it bears so close a relation to the latter genus 
that it should be regarded as inseparable. CoPELAND” retains 
Prosaptia in the sense that the generic definition is to some 
extent admissible, i.e. so far as it is convenient for systematiz- 
ers, and he finally concludes that Prosaptia is a good genus 
quite clearly defined from Polypodium, although he admits 
that SmirH does not violate the natural system in reducing 
the former genus to the latter. His opinion is, in other words, 
that the fern so well defined from others should be retained 
as a distinct genus, however close affinity it may have to 
Polypodium. 

Let me here state briefly just what constitutes Prosaptia. 
It is a fern closely resembling Polypodium obliquatum in many 
respects especially in its vegetative organs, but having a fructi- 
fication nearly the same as that of Davallia. Modern pterido- 
BAKER,” CHRIST,*” CHRISTENSEN,” 
and Diets” maintain that while Prosaptia is separable from 


logists, such as HooKERr,” 


Polypodium, it is quite assignable to Davallia, and they rank 
down the former to a subgenus of the latter. 


1) Smirg, J. in Hooxer’s Journ. Bot. TV. (1842) p. 46—I regret te say that I 
could not read SmirH’s paper, as it is not accessible to me. 

2) CopgsrANp, E. B.—in Philipp. Journ. Sci. Suppl. I. (1906) p. 157. 

3) Hooker, W. J.—Species Filicum, I. p. 160. 

4) Baxer, J. G.—Synopsis Filicum p. 94. 

5) Curist, D.—Frankriiuter der Erde p. 306. 

6) CHRISTENSEN, C.—Index Filicum p. 589. 

7) Diets, L.—l.c. p. 212. 
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My opinion regarding Prosaptia is quite different from the 
general view of the leading authors, and I rather incline to 
the statement of Smiru, who regards it as referable to Polypo- 
dium. For convenience sake, I shall here state my conclusion, 
before I go into details as to my reasons therefor. My opi- 
nion is that Prosaptia bears too close afhnity to Polypodium 
to permit its separation from the latter genus, and that it 
differs from Davallia so widely that to assign it to the latter 
would at once entirely violate what we call the natural sys- 
tem. In other words, Prosaptia is really a Polypodium and 
only imitates Davallia. It is a fern nearly the same as Poly- 
podium in its phylogeny; but it is absolutely different from 
Davallia in its derivation. 

The present question as to the natural position of Prosap- 
tia has arisen in my mind, since my discovery, in Formosa, of 
a new fern, Polypodium urceolare Hayata”, which very closely 
resembles Prosaptia contigua in every respect, but has a fru- 
ctification tending more toward Polypodium obliquatum than 
toward the Prosaptia. This has led me to examine the new 
plant more closely in its vegetative and propagative organs. 
The sori are under the margin of the frond, have orifices which 
open obliquely on the under surface, and are margined with 
elevated ridges beset with bristles. Thus they are of a form 
just intermediate between Prosaptia contigua and Polypodium 
obliquatum. The gap in respect of generic characters, as re- 
tained by CopELanp, between the two genera is practically 
filled by the presence of this new fern. 

The resemblance between this fern or Prosaptia contigua 
and species of the subgenus Cryptosorus to which Polypodium 
obliquatum belongs is very remarkable, and of a kind which 
no botanists ever dispute. The habit, the shape of the fronds, 
and the structure of the hairs, scales and rhizomes are all the 
same. The hairs are very peculiar; they consist of several elon- 
gated cells, arranged in a single row, with very thick brownish 


1) An exhaustive description of this new species is given in my leones Plan- 
tarum Formosanarum yol. VY. p. 324. 
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walls. The scales are also remarkable, being composed of 
polygonal cells with rather thick brownish walls arranged in 
one layer, and beset with bristles on the other surface. Pro- 
saptia also closely resembles Polypodium decrescens. ‘The scales 
of the latter differ from those of the former only in lacking 
bristles. These anatomical] affinities all point to their being 
congeneric ; for such a general agreement in character is one of 
the most important points in the classification of genera, as 
is shown by C. CHRISTENSEN, and others. The anatomical 
characters seen in the structure of hairs and scales are mostly 
hereditary” rather than posterior, and of all characters are 
least subject to change in the course of the phylogenetical develop- 
ment of species. They are, therefore, the most reliable char- 
acters for the determination of the kinship of genera. 

Let me now briefly state how far Prosaptia agrees with 
Davallia in respect of its vegetative organ. The rhizomes of 
the latter are long-creeping with remotely arranged fronds, 
while those of the former are short-creeping with densely ar- 
ranged fronds. The scales of Davallia are composed of cells 
with very thin reddish walls arranged in one layer with no 
trace of bristles, and are totally different from what we have 
observed in Prosaptia or Polypodium obliquatum. The hairy 
stipes so peculiar to the latter two have never been found in 
Davallia. Therefore, so far as the vegetative organs are con- 
cerned, Prosaptia is not congeneric with Davallia. 

Now let me consider more precisely a comparison of the 
same ferns in respect of fructification. My opinion is that the 
fructification of Prosaptia is altogether the same as that of 
Polypodium in its beginning, but totally different from that of | 
Davallia in its beginning, as I shall show later on. Before I 
go into details, I must pause to consider what the fructification 
of Polypodium obliquatum or of its allied species is like. In 
the full grown form, the sori of this fern look very different 
from the ordinary sori of a normal Polypodium, and for this 


1) CHRISTENSEN, C.—On a natural classification of thes pecies of Dryopteris p. 
75; SOLEREDER—Systematische Anatomie der Dikotyledonen p. 937. 
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reason, it was regarded by FEE as representing the special 
genus, Cryptosorus. The sorus is located in a pouch-like cavity 
immersed in the tissue of the fronds on the under surface, which 
cavity has an orifice beset with bristles. FEE”, in establishing 
the special genus for this fern, explains ‘‘Ce genre, dont nous 
ne connaissons que deu espéces, a le port des Polypodium 
pectinés, et les sporotheces occupent aussi le sommet de nervil- 
les simples. Le caractere distinctif qui motive la formation 
d’un genre, se déduit de la situation des sporanges naissant 
au-dessous de la cuticule inférieure pour se mettre en rapport 
avec la lumiere : ils la fendillent et il en résulte une ouverture 
béante a peu pres ellipsoide et A marges épaissies. Les groupes 
que forment les sporanges sont épars, distants, peu nombreux, 
situés principalement vers sommet des lobules. Dans le C. 
Dionza, \’ouverture du méat est bordé de cils convergents, et 
qui se ferment a la maniére des poils de la feuille du Dionza 
muscipula L. Quelques Polypodium ont des sporanges logés dans 
une depression de la lame; mais l’est une fausse immersion, car 
ils sont superficiels et non sous-cuticulaires.’”? According to the 
author, the sori develop in the following manner; they are in 
the beginning formed under the epidermis (‘‘ cuticule”’) from 
which, when fully developed, they at length break out; the slits 
in the epidermis are the orifices of the pouch-like cavities. 

In order to assure myself of what is stated by FEE, I 
looked in my very rich collections of the same fern, and 
was so fortunate as to find that the fern is characterised by 
indefinite growth, several stages of sorus-development being 
represented in one and the same frond. On the basal portion of 
the frond, I found full-grown sori and in the upper portions 
half grown ones; while, in the uppermost portions of the same 
frond there appeared the very beginning of sorus-formation. 
In the beginning, the sorus looks like a mere depression of the 
surface ; this depression grows larger and deeper, aud becomes 
cup-shaped. Sporangia then first appear at the centre of the 
cup. The depression grows still deeper ond larger, but the 


1) Fre, A. L. A—Genera Filicum, Exposition des Genres de la Famille des 
Polypodiacées, p. 281. 
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opening becomes narrower and narrower, and at length the 
depression sinks down into the tissue forming a pouch-like 
cavity with a linear orifice beset with bristles. In my speci- 
mens, the orifice, quite contrary to FEE’s statement, is present 
at the very beginning of the sorus-formation, and is not at all 
a slit that appears as a secondary result of the bursting of 
the epidermis. The sorus-formation in the earlier stages is 
almost the same as that of a normal Polypodium, but differs 
in having receptacles in the depressions. Such depression is, 
by no means, absolutely exceptional in Polypodium, as we find 
it in P. repandulum, P. papillosum and others. P. obliquatum 
is simply an example of an extreme case having depressed sori. 
Several stages connecting this extreme form with the normal 
one are represented by several species of the genus, just as they 
are represented in one series in the process of sorus-formation 
in one and the same frond of P. obliquatum. That Crypto- 
sorus is directly derived from a normal Polypodium is thus 
clearly indicated. Consequently, there can be no doubt but 
that Cryptosorus is phylogenetically congeneric with Polypo- 
dium. Tne former is generally regarded as a subgenus of the 
latter by leading Pteridologists, such as BAKER, CHRisT and 
others. 

Now turning again to Prosaptia, I shall consider the devel- 
opment of the sori of P. Emersoni. This fern also exhibits an 
indefinite growth representing several stages of sori in one and 
the same frond. Sori are located at the apex of the margin of 
the lobes with long U-form cavities with dorsally compressed 
orifices at the apex directed parallel to the surface of the frond 
—in every respect exactly like those of Davallia. But, in the 
very beginning, the sorus-formation commences with a depres- 
sion a little inside the extreme edge of the margin on the under 
surface, as may be seen nearly, if not exactly, in the case of 
Polypodium obliquatum. As the sorus develops, the depression 
grows deeper and deeper with the edge more or less elevated ; 
then sporangia come into sight. When fully grown, it becomes 
a sorus different in appearance from that of Cryptosorus, but 
very similar to that of Davallia. Yet, gradually transitional 
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forms between this Davallia-like sorus and the normal Crypto- 
sorus-sorus are to be found in the development of the fructifi- 
cation in Prosaptia, and also are to be seen in the full-grown 
sorus of Polypodium urceolare, as have stated above. Conse- 
quently, Prosaptia is in its vegetative as well as its propaga- 
tive organs so closely related to Polypodium phylogenetically, 
that it is quite proper to unite them into one genus. 

Now let us consider whether the resemblance between Pro- 
saptia and Davallia which seems apparently very close is really 
an indication of phylogenetic kinship or a mere accidental 
feature. To decide this question fundamentally, I made the 
same study on Davallia, as I had done before on Cryptosorus 
and Prosaptia.* Davallia is a fern not of indefinite but of defi- 
nite growth, and all the sori on one frond mature simultane- 
ously. I took a young shoot of D. bullata nearly 5cm. long, 
just coming out from the rhizome, partly coiling and partly 
unfolded, yet bearing beautiful sori of a very young stage. I 
examined the frond under a binocular microscope with @, ob- 
ject-glasses and found the sori in a stage just before sporan- 
gium-formation. Indusium-formation was just beginning a 
little below the apex of the lobes. The indusium was coming 
out like a broad quadrangular scale, attached at its base to 
the surface of the frond, but leaving its margin quite free from 
the latter. There was no depression whatever. The type of 
this kind of indusium is represented in a full grown sorus of 
Humata. It is totally different from the type seen in Prosaptia. 
It is, therefore, highly probable that Davallia is derived directly 
from Humata; and Prosaptia from Polypodium. Consequently, 
it is clear that the resemblance between Davallia and Prosaptia 
is merely an accidental feature. The two can never be united 
into one, nor should the one be treated as a subgenus of the 
other. One might as well take a pseudomorph for a true crys- 
tal, as to take Prosaptia for a Dayvallia. 

After considering all the above mentioned cases, I have been 
led to conclude that Prosaptia in the first place, should be 
taken into Polypodium and for convenience sake retained as a 
subgenus of the latter, as is the case with Cryptosorus; and 
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secondly, that Prosaptia being phylogenetically quite different 
from Davallia, should be kept quite distinct from the latter 


genus. 


September 20, 1915. 


Botanical Institute, College of Science, 


Imperial University, Tokyo. 


On the Genus Acilys. 
A Morphological and Systematic Study. 


By 
Hisayoshi Takeda, D. I. €. 


Lately Demonstrator of Botany, Royal College of Science, London. 


With Plate VII and 3 text-figures. 


Achlys, a small genus of Berberidaceae, was founded in 
1821 by DE CaNporrE (5, p. 35) for a North American plant 
previously known as Leontice triphylla SM. (16, no. 5). This 
monotypic genus was enriched by Maximowicz (13) in 1867, 
who described a second species, A. japonica. Ten years later, 
T. Ir6, when working out the Japanese Berberidaceae at Kew, 
.reduced this second species into the former, regarding it as a 
mere variety (11, p. 435). The Japanese plant may, however, 
be discerned as a distinct species”, hence the genus includes, at 
present, two closely related species. 

When establishing this genus, DE CANporrE had only an 
imperfect specimen in SmirH’s herbarium at his disposal, and, 
as a result, his description” of the floral structure is very un- 
satisfactory. 

One of the remarkable points in DE CANDOLLE’s account is 
that he describes the presence of numerous petals, which was 
positively denied by Smiru (16, no. 5). 

Little was known about this genus before 1829 when Sir 
WirrrAw J. Hooker published a very detailed description of A 
triphylla, which was accompanied by a beautiful plate (10, p 


1) The reasons are given below (p. 180). 
2) eel OA liyeXcneela Petala o minima linearia fere subulata. Stamina filamentis 1 lanius- 
culis basi attenuatis apice dilatatis, antherae loculis valdé descretis rim transyersali 


dihiscentibus.’ 
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30, tab. 12). Hooker points out that there is no trace of 
perianth, and that ‘what Dr CANporrE took for petals...... 
must have been stamens, from which the anthers had fallen.’ 
Unfortunately, both the description and figures given by HooKER 
are inaccurate in certain respects especially with regard to the 
floral mechanism. 

BENTHAM working out the family Berberidaceae for the 
Genera Plantarum had ample material for examination, and was 
able to give a better diagnosis of the genus (2, p.45). He was 
the first to make out the arrangement of stamens”, and to 
furnish a short description of the fruit”. 

BAiLLoN in 1872, ten years after the publication of the 
Genera Plantarum, states that there are 6-12 stamens in a 
single flower (1, pp. 61, 66). 

In the same year the true nature of fruit of Achlys was very 
accurately described by Asa Gray (7, p. 376). He*points out 
that the fruit is ‘certainly not ‘‘ bivalvatim dehiscens ’’ nor 
dehiscent at all’. He also rightly compares the ventral fleshy 
ridge of fruit with the thickened placenta of Podophyllum, since 
that structure is, as a matter of fact, the ventral suture of the 
ovary. 

In 1876, BREWER and Warson (3, pp. 15-16) described the 
genus most accurately except for some points regarding the 
stamens”. 

In 1888 there appeared CaLLont’s paper on the genus Achlys 
(4), in which the author gives a detailed account of the evolution 
of the leaf, and of the morphology of the perigone and the 
stamen. CALLONI gives an accurate description and figures of 
the stamens (4, p. 31, tab. ix, figs. 15-21), and also states that 
the androeclum of Achlys consists of 6, or more frequently 9 
stamens. He also points out (4, p. 31) that HooxeEr’s descrip- 
tion of the anther is erroneous, since the anther of Achlys is 
comparable with that of Berberis, Epimedium and Leontice. 


1) ‘Stamina (an semper?) 9, 3-serialia.’ 
2) ‘Capsula parva (dorso bivalvatim dehiscens?).’ 
3) ‘Stamens 9, in 3 rows; filaments slender, the outer dilated at the summit; 


anthers short’. 
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CArLoNI'S discovery of a rudimentary perigone (4, p. 30, tab. 
ix, figs. 13-14) is remarkable, since the presence of a perianth 
in Achlys had been denied by all the previous workers except 
DE CANDOLLE who mistook old stamens for this structure. 

In 1895 Asa Gray (8, p. 67), apparently influenced by the 
papers of Hooker, BarrLoN, and BREWER and Watson, gives 
‘6—12’ as to the number of stamens and repeats some other 
mistakes in connection with the morphology of stamens. 

TISCHLER in his paper on Berberidaceae and Podophyllaceae 
published in 1902 states (18, p. 681) that he found only six 
stamens in the flowers which he examined. With regard to the 
dehiscence of the anther he 
alludes to CALLOoNI’s work 
and maintains the view 
that the anther shows a 
transition to a 4-valvular 
dehiscence such as is seen 
in Berberis quinduensis. It 
is singular that TISCHLER' 
again regards the fruit as 
al-eapsule’ (18, pp. 682; 
GZ) 

From the above sum- 
mary of all previous con- 
tributions to the know- 
ledge of this genus, one can 
perceive that very little is 
known of this genus, and 
also that there are differ- 
ences of opinion especially 
with regard to the mor- 
phology of the stamen. 

The writer has had an 


Text-fig. I opportunity of studying 
Achlys triphylla DC. x 5. Achlys japonica from fresh 


1) And also CrrrRne (ef. 18, p. 713). 
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material collected near Satporo during 1907-1909 ‘and has 
therefore been able to overcome certain difficulties in connection 
with the elucidation of the floral mechanism. His study of the 
genus has also been greatly facilitated by an examination of 
ample material of dried specimens of A. triphylla preserved in 
the herbaria of Kew, the British Museum und Edinburgh. 

In the following pages a full description of the genus followed 
by a discussion of the morphological nature of certain organs 
and of the systematic position of the genus is given. Since both 
the North American and the Japanese species are very similar, 
they will be considered coliectively except for certain points of 
specific difference. 


The Leaf. 


One leaf is produced to a flower-bearing shoot in each season 
from the terminal bud of a sympodial rhizome. The leaf is 
provided with a long, slender petiole which stands upright from 
the ground, and in a luxuriant specimen of A. triphylla measures 
as much as 52 cm. in length. As a rule the lamina consists of 
three sessile leaflets, but in*abnormal specimens two or four 
leaflets may occur. In a small specimen it measures only a few 
cth. in diameter, but in a very luxuriant specimen of A. triphylla 
a diameter of 30 cm. is reached”, 

The terminal leaflet is rhomboid-obovate to broadly rhom- 
boid-obovate and is shallowly trilobed at the apex (text-figs. 
II, 2, 5, II, 1-5). In well-devoloped specimens of A. triphylla 
each of the three lobes again produces one or two lobes, resulting 
in the formation of five to nine larger or smaller triangular lobes 
(text-fig. I). In A. japonica, on the other hand, the sint become 
much deeper, thereby producing three oblong segments, the cen-, 
tral one of which may again be trilobed (text-fig. II, 1, 3, 4)”. 

The lateral leaflets are very broadly cuneate and inequi- 
lateral. The outer margin is unequally sinuate-dentate or irre- 


1) In A. japonica the diameter of the lamina never exceeds 20 em. 
2) In rare cases the terminal leaflet may become quadrilobed, but not more, as 
in A. triphylla. 
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gularly lobed, or in 
some cases, particularly 
in A. japonica, it may 
be slightly undulate or 
even almost entire (e. 
Po text-fig. Ti 2). fn 
luxuriant specimens of 
A. triphylla the teeth 
are increased in number, 
and sometimes more 
than ten are present, but 
they remain deltoid in 
shape and do not be- 
come oblong lobes. In 
A. japonica, on _ the 
other hand, the teeth 
of the lateral leaflets 
often show a tendency 
to decrease in number 


and to become. oblong 


lobes by deep incision. 
Text-fig. II, 1, 3 and 4 


Text-fig. IT. 
Achlys japonica Maxim. x34 show such a deepening 


7* 


of a sinus, and, in one of the leaflets in 1, it has resulted in the 
formation of an extra leaflet. 

Although in extreme forms of these two species the incision 
of the leaflets is quite different, yet on the whole the shape and 
dimension of the leaf are of little use for diagnostic purposes. 


The Inflorescence. 


The inflorescence terminates the stem which forms an upright 
scape, very similar to the petiole but usually taller. Flowers 
are densely clustered together in a spike 2-5 cm. in length, 
which is terminated by a perfect flower. The spike is continuous 
in A. triphylla, but is more or less interrupted in A. japonica 
as Maximowicz correctly describes (14). Hooker (10, p. 30) 
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and Iré (11, p. 436) on the other hand state that the spike of 
A. triphylla is interrupted. This statement is certainly incorrect. 
When young, the spike appears to be looser near the base and 
much more compact towards the apex. This is due to the fact 
that the apical region is much younger than the basal part. 
Hooker’s figure (10, tab. 12) shows a few of the basal, more 
mature flowers widely separated from the rest, but this is really 
due to exaggeration on the part of the delineator and is very 
misleading. In A. 
japonica the spikes 
are, as a rule, in- 
terrupted particular- 
ly in their basal 
region, a few small 
groups of flowers 
being distantly dis- 
posed on the rhachis. 
The actual arrange- 
ment of the flowers 
on the rhachis can 
be accurately ascert- 
ained in a deflorate 
or fruit-bearing 
spike, in which full 
growth of the 
rhachis has already 
been attained” (cf. 
text-fig. III, 2 and 
3). 


A very interest- Mextie 11. 
ing fact to be noted Achlys japonica Maxim. x2. 
is thatin A. japonica In 2 and 4 the pleiochasial branch is very 


clear, while in the others it is represented b 
a small branch (5— ss ae ae i! 
an imperfect flower (in 1 a flower just above 


15 mm. in length) this imperfect flower is more cons} icuous). 


1) The rhachis of A. triphylla measures, in fruit-bearing stage, 3-8 em. in length. 
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bearing a few flowers is occasionally produced at the very base 
of the spike, and this short branch is subtended by a minute 
scaly bract (pl. VII, figs. 7-8, and text-fig. III, 2-3). This 
phenomenon, so far as the writer is aware, does not occur in 
A. triphylla. This short branchis, as a matter of fact, a small 
pleiochasium, known to occur in many other members of this 
family. Sometimes it is very much reduced and is represented 
by a single flower, or even by a rudiment of a flower borne in 
the axil of a bract (cf. text-fig. III, 5). This pleiochasium, whe- 
ther well developed or reduced to a single flower, is, as a rule, 
situated at some distance from the main spike. In some cases, 
however, especially when represented by a single flower, it 
may be found quite close to the main spike. Such a flower 
_ can be distinguished from the rest by the presence of the sub- 
tending scaly bract. If this bract were reduced to nothing, there 
would be no means of recognising a flower of this nature. 

It may not be out of place to mention here that the de- 
velopment of the flowers on the main spike is acropetal, so that 
when the basal flowers are fully open the apical ones are still 
in bud. Thus, TiscHLER (18, p. 682), based on CArLLoNT'S in- 
vestigation, distinguishes three regions in a spike: 

1. The flowers at the base of the spike—the stamens are 
more or less withered, the anthers have dropped or are without 
pollen, and the ovule is ready for fertilization; 

2. The flowers of the middle region—the stamens are mature, 
the ovule has not yet attained the fertilization-stage ; and 

3. The flowers of the apical region 一 the anthers are still 
hidden, the ovule has not yet assumed the anatropous position, 
and the embryo-sac is not mature. 

KNurr (12, p. 61), on the other hand, gives an extraordinary 
account of the flowers, and says that the lower ones are barren, 
the middle are in part fertile, and the upper are all fertile. This 
statement, although derived from the same source as TISCHLER’S 
seems to be due to a misunderstanding of the original and is 


certainly incorrect. 
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The Flower. 


The individual flowers of both species are minute, greenish 
when young, pure-white when fully open, while those of A. 
triphylla are said to be fragrant (3, p. 16, 15, p. 66). The 。 
normal flower of Achlys may be represented by the following 
formula: KoCo A 3+3+3 G1 (pl. VII, figs. 17, 18, and 32). 
The androecium, consisting of nine stamens arranged on a con- 
spicuous torus” in three whorls, is the only conspicuous part 
of the flower, since there is no perianth whatsoever. The so- 
called perigone described and figured by CArronr (4, p. 30, tab. 
ix, figs. 13-14) is evidently the torus which had been flattened 
in pressing (pl. VII, figs. 5, 6. 26, and 27). Itis very difficult and 
almost hopeless to attempt to make out the floral mechanism 
of this genus from dried specimens; for this reason so many 
botanists have been misled with regard to the number of 
stamens, dehiscence of anther, etc. 

The stamens have been described as unequal in length, but 
this statement is not quite correct. As a matter of fact the 
development of the stamens takes place over a considerable inter- 
val of time. Thus, in a flower, when three or four stamens 
are quite mature, all others may still be very much younger 
and therefore shorter; or seven or eight may have already shed 
their pollen, while one or two still remain in an undeveloped 
condition (pl. VII, figs. 17, 18, 22-25). If any flowers at the polll- 
nation stage were pressed for a herbarium specimen it would 
certainly contain stamens of unequal length, but it must be 
remembered that they are not all of the same stage of develop- 
ment. The full-grown stamens are practically equal in size and 
length, and of similar shape ; there is no difference between the 
stamens of the outermost whorl and those of the innermost. 

The stamen is petaloid, and is spathulate in shape, the 
connective being very broad and thick, the filament very thin 
and capillary. The bilocular anther is introrse, 7. e. the abaxial 
side of the connective is broader than the adaxial, and each 


1) ‘un petit bourrellet saillant’ of BAirroN (1, p. 61, in nota). 
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anther-lobe consists of two pollen-sacs of practically equal size. 
Dehiscence takes place by means of the pollen-sac on the abaxial 
side opening upwards as a valve (pl. VII, fig. 14). Thus, a mature 
stamen, the anther of which has opened, presents an appearance 
very similar to that of Leontice leontopetalum, as SmirH rightly 
described nearly acentury ago (17). The description and figures 

of the anther given by Hooxer (10, p. 30. tab. 12, figs. 2-4) 
and also by A. Gray (8, p. 70) are incorrect, as CALLoNr has 
already pointed out (4, p. 31); this error probably arose from 
an examination of poor herbarium material. 

CaLioni (4, p. 33) and TiscHLER (18, p. 681) compare the 
dehiscence of the anther with that of Berberis quinduensis ; ac- 
cording to these botanists, this plant is said to have a 4-valvate 
anther”. This view is, however, not tenable, since the anther 
of neither Achlys nor of B. quinduensis is 4-valvate. Asin some 
other members of this family, the anther-lobe of these two plants 
is divided into two chambers which are practically equal in size. 
Therefore, the pollen-sac, which does not spring up as a valve 
but remains in its original position, is very clearly noticeable, 
which perhaps has misled these botanists to consider that there 
were four valves present. On the other hand, in certain other 
members of the same family, the pollen-sac on the adaxial side 
of the stamen is very much reduced in size, and consequently 
often escapes one’s notice; it then appears as if the whole anther- 
lobe would open up in one complete piece. 

In a very young flower or flower-bud of Achlys all the 
stamens are curved downwards, thereby exposing the pistil. 
Unfolding of a flower actually takes place by the straightening 
up of the stamens which in the mature condition assume an 
erect-patent position (pl. VII, figs. 1-4, 17, etc.). 

_ As already mentioned above, there are nine stamens in a 
normal flower, and they are borne on a conspicuous torus being 
arranged in three whorls, three to each whorl. There is, how- 
ever, no very definite position for each stamen, except that the 


1) TrscgrsR (18, p. 638) goes a step further and regards, though wrongly, this 
4-yalvate anther of B. quinduensis as indicating a relationship to Lauraceae, 
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stamens roughly alternate with each other, but they are not 
superposed (pl. VII, figs. 5, 6, 16, 26, 27, etc.). 

In the centre of the flower there is pistil consisting of a 
single ovoid carpel with a subsessile, obliquely dilated stigma 
(pl. VII, figs. 19, 20, 30, and 31). The symmetry of the carpel 
is either median or oblique, as in several other members of this 
family. The ventral suture of the ovary is very thick and fleshy, 
and forms a prominent column which is more than half the size 
of the ovary proper. It is united with the latter along the 
middle region alone, so that there is a deep longitudinal cleft 
on either side of the column. A transverse section which is de- 
lineated in fig. 21 shows this feature more clearly. The greater 
part of the ventral column, in particular that part which lies 
outside the vascular bundle, consists of large isodiametric cells 
with thin watery contents and no intercellular spaces. No doubt 
this tissue has a water-storing function. The apical portion of 
the ventral column is obliquely dilated into a flabellate stigma, 
the surface of which is directed towards the dorsal suture, a 
feature not often met with in apocarpous flowers. 

The ovary contains a single, basal, anatropous ovule with 
ventral raphe. The integument consists of a comparatively thick 
primine and a thin secundine. At the time of fecundation the 
primine is longer than the secundine forming the micropylar 
orifice, and immediately after the fertilization it rapidly increases 
in size and envelopes ths seed. 

Shortly after fertilization, the ovary-wall, which up to this 
stage is quite smooth, becomes furnished with a very thin, 
inconspicuous indumentum. In the fruit the hairs are more 
easily visible, and become yellowish brown in colour. They are 
distributed all over the fruit with the exception of the ventral 
column, and are more numerous near the ridges. 

In both the species it is often found, particularly towards 
the base of the spike, that flowers apparently possess more than 
nine stamens—sometimes twelve, sometimes fifteen, or even eigh- 
teen. This is brought about by the fact that one or two ad- 
ditional flowers are attached to a normal flower. In other 
words, they are not individual flowers, but groups of flowers, 
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each of which consists of a normal flower and one or sometimes 
two imperfect flowers borne on the side of the torus of the 
former. These imperfect flowers consist either of three stamens 
and a rudimentary pistil, of six stamens and a rudimentary pistil 
or even six stamens and an abortive pistil. (pl. VII, figs. 1-4, 
22-27). These facts account for the disagreement among 
botanists as to the number of stamens present in a single flower. 


The Fruit. 


The fruit is an achene; the pericarp is cartilaginous, dark- 
brown in colour, and smooth. It is 3-4 mm. long and of the 
same bredth, nearly reniform, and is strongly convex on the 
dorsal side and concave on the ventral side with a longitudinally 
wrinkled ridge or column (pl. VII, figs. 28-29, 34-36). 

As a rule a comparatively small proportion of the flowers 
are fertilized, so that only a few achenes are produced in a spike 
(text-fig. III, 2 and 3). 

. The seed is erect, covered with a thin testa, albuminous, 
and contains a small embryo. 


The Species of this Genus. 


It has already been mentioned that only two species have 
up to the present been described, and one of these has been 
reduced to the other as a variety. Since both the foliar and 
floral characters are so much alike and so very much reduced, 
it is not an easy task to discriminate species. ITO'S reason for 
his reduction of A. japonica to A. triphylla is that these plants 
differ only in size (11, p. 435)”. If we, however, closely examine 
these two plants we find certain other important features by 
means of which we can distinguish them as two distinct species. 
In A. triphylla the terminal leaflet, when very well developed, 
always produces a number of larger and smaller shallow tri- 


1) Tr6's description of the leaflets is unintelligible. It appears, however, he 
means that the terminal leaflet is trilobed at the apex and otherwise entire. 
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angular lobes, whereas in A. japonica the original three lobes 
become much deeper and in some cases the central lobe shows 
-a tendency to become again trilobed. The inflorescence of A. 
japonica is, as MAxrwrowrcZ describes (14), interrupted, on the 
other hand that of A. triphylla is continuous. In addition, in 
A. japonica a short branch sometimes occurs at the base of the 
spike, as I have already pointed out. Every part of the flower 
—torus, stamens, pistil—and the fruit is smaller in A. japonica 
than in the other species. In particular I may emphasize the 
fact that A. triphylla possesses a much larger, broadly flabellate 
stigma (pl. VII, figs. 17-20, 30-32). One is therefore quite justi- 
fied in regarding these two plants as entirely distinct species. 

A. triphylla occurs on the west coast of North America, from 
British Columbia down to California. A. japonica was first 
discovered in the Nambu district where it seems to occur but 
very rarely. It is, however, found in quantities in some parts of 
Yezo, especially in the neighbourhood of Satporo. According to 
Komaroy (13, p. 324) the same species has also been collected 
in Northern Corea. 


Some Points of Morphological Interest. 


The Leaf.—The leaf of Achlys, especially of A. japonica, is 
very variable. In a well-developed leaf of this species the leaflets 
show a tendency to become deeply trilobed. This is found not 
only in the terminal leaflet, but also in the lateral ones. In the 
leaf shown in text-fig. II, 4 the terminal leaflet is deeply trilobed ; 
and the central lobe is again shallowly trilobed and assumes 
the normal shape of a terminal leaflet. In another case (1) one 
of the lateral leaflets is very deeply cut into two segments, so 
that the leaf has become quadrifoliolate. In this example the 
smaller segment of the divided leaflet resembles a rather feebly 
developed terminal leaflet (cf. 2). On the other hand a terminal 
leaflet may happen to be united with one of the lateral leaflets; 
this results in the formation of a bifoliolate leaf (6). 

These abnormalities suggest that the trifoliolate leaf of Achlys 
has probably been derived from a biternate leaf. At the same 
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time it is almost certain that a lesser degree of differentiation 
would lead to the production of the bifoliolate leaf of Jeflersonia 
diphylla, from which, by the fusion of the leaflets at their bases, 
the bilobed leaf of J. dubia would be formed. 

It is beyond doubt that the ancestors of these reduced tvpes 
such as Achlys and Jefiersonia had leaves more compound than 
they are now—possibly bi- or triternate. One is therefore led 
to the conclusion that, as far as the leaf is concerned, Ranzania, 
Epimedium, Leontice and Nandina show the ancestral character 
in a greater degree, and Nandina appears to be most primitive 
in this respect. 

The Inflorescence.—The inflorescence is a kind of spike, and 
is terminated by a single perfect flower. The presence of a small 
pleiochasial branch at the base of the spike of A. japonica is 
worthy of special notice. It often happens that this pleio- 
chasium is very feebly developed and in some cases it is reduced 
to such an extent that it is represented by a single (often more 
or less imperfect) flower or even by a rudiment of a flower, which 
can only be recognised by the bract subtending it. It is quite 
possible that this bract may be completely suppressed; the flower 
representing a pleiochasium would then appear to belong to the 
main spike. 

If we go a step further, it is not unreasonable to regard the 
flower with one or two additional flowers or the side of its 
own torus as having been derived from a reduced pleiochasium. 
The fact that the main spike is terminated by a flower” also 
favours the view that the spike has been derived from a pleio- 
chasium., 

Thus, we may retrace the spike of Achlys to a compound 
pleiochasial cyme such as we see in Nandina. These are reasons 
for the assumption that the inflorescence of Nandina is the most 
primitive tvpe amongst Berberidaceae, and that the less com- 
pound cyme in other genera of this family may have been derived 
from the Nandina-type by reduction. It is evident that the inflo- 


1) It is difficult to ascertain whether this terminal flower opens earlier than 


some of the neighbouring flowers. 
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rescence of Berberis is a pleiochasial cyme'. The raceme-like 
inflorescence of Mahonia must also have been derived from a 
pleiochasial cyme. It often bears short pleiochasial branches at 
the base of the main ‘raceme’. Moreover, in some species of 
Mahonia one or two bracteoles are present on the pedicel, and 
they indicate that the pedicel was originally the rhachis of a 
small pleiochasium in their ancestral forms. 


The Systematic Position of the Genus Achlys. 


When describing Achlys triphylla in 1819 Swrr (17, no. 5) 
referred the plant to the genus Leontice, comparing its stamen 
with that of Leontice leontopetalum. 

When establishing the genus Achlys in 1821 DE CANDOLLE 
regarded it as belonging to Podophyllaceae (5, p. 35), instead 
of Berberidaceae to which family SMrTH considered it to belong. 
The point upon which DE CANpoLLE laid stress was the mode 
of dehiscence of the anther, which, according to his statement, 
is by a transverse slit, and not by an uplifting valve. 

Hooker (10, p. 30), on the other hand, ‘after a careful ex- 
amination of A. triphylla disagreed with DE CANDOLLE with 
regard to the character of the stamen, and again referred the 
- genus to Berberidaceae placing it near Leontice. 

However, in 1862 BenrHamM again transferred the genus into 
Podophylleae and placed it next to Podophyllum (2, p. 45). 

Ten years later, BArrrLoN also considered that this genus 
was one of the Podophylleae, but shifted it near Diphylleia (1, 
pp. 60-61, 65-66). 

PRANTL in 1888 practically follows BaILLon with regard to 
the arrangement of the Podophylleous genera and again places 
Achlys near Diphylleia (16, p. 75). 

Soon afterwards, in 1892, CrTERNE arrived at the conclusion 
that Achlys should belong to Epimedieae and transferred the 
genus next to Jeffersonia (6). 

TISCHLER in 1902 after a close examination of Berberidaceous 


1) Cf. TiscHLER (18). 
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and Podophyllaceous genera agreed with CiTERNE's opinion with 
regard to the position of the genus Achlys (18, p. 718 et seq.). 

From an anatomical investigation HimMeLpaur has been 
led to the conclusion (9, p. 57) that the genus Achlys has been 
derived from Epimedium. 

The present writer agrees with the more modern investigators 
in considering this genus as belonging to Epimedieae. He is, 
however, of opinion that Achlys is more intimately related to 
Leontice and Epimedium than to Jeffersonia. As a matter of 
fact Jeffersonia is much more specialized than Achlys in the 
structure of its flower and fruit, although it has evidently been 
derived from the same stock. Achlys, on the other hand, shows 
a striking similarity to Leontice in the construction and arrange- 
ment of the inflorescence, androecium, and gynoecium, but is 
much more reduced in every respect. It differs from Epimedium 
by having trimerous stamens with anther of valvular dehiscence 
and a single basal ovule. 

It is very probable that the achene of Achlys has been derived 
from acapsule. It is astonishing to find how highly differentiated 
is the fruit of these allied genera, and this fact, which has been 
brought about by biological factors, is of great interest. 


Summary. 


The genus Achlys is one of the very reduced types of Ber- 
beridaceae. It contains two distinct species, A. triphylla (SM.) 
DC. and A. japonica Maxrw., the former being distributed on 
the Western coast of North America, the latter in Northern 
Japan and Northern Corea. 

The flowers are arranged ina spike, which has been derived 
from a compound pleiochasial cyme and possesses a terminal 
flower. 

The individual fower consists of nine stamens arranged in 
three cycles and of a single carpel with a basal anatropous ovule. 
There is no trace of perianth. 

The fruit is an achene. 

The genus is most closely related to Leontice and Epimedium. 
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The present study was. commenced in 1907 at the Botanical 
Laboratory, Agricultural College, Satporo, continued there till 
1909, carried on for a time at the Jodrell Laboratory, Kew, in 
1910, at the Botanical Department, Roval College of Science 
in 1911, and completed in Kew Herbarium in 1915. The writer 
takes this opportunity to express his thanks to the authorities 
of the above mentioned establishments for giving him facilities 
to carry out his study. 
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Explanation of Plate VIL. 
Illustrating Mr. Taxepa’s paper on the Genus Achlys. 


Figs. 1-29 A. japonica Maxim. 


Fig. 1. Very young flower, x5. 

Fig. 2. Flower slightly older with two of stamens quite mature, «5. 

Fig. 3. Flower fully open, x5. 

Fig. 4. Flower still more advanced than the preceeding, x5. 

Fig. 5. Torus seen from above, showing insertion of stamens, x 10. 

Fig. 6. Side-view of torus with pistil, «10. 

Fig. 7. Part of rhachis showing basal part of pleiochasial branch with subtending 


bract, x12. 

Fig. 8. Part of rhachis with bract of pleiochasial branch which is represented by 
rudiment of flower (not visible), x12. 

Fig. 9. Young stamen seen from adaxial side, x10. 

Fig. 10. Do, a side-view, x10. 

Fig. 11. Stamen still older, seen from adaxial side, x 10. 

Figs. 12-13. Do, nearly mature, x10. 

Fig. 14. Mature stamen, showing dehiscence of anther, seen from abaxial side, x 10. 

Fig. 15. Transverse section of young stamen through anther, x 10. 

Fig. 16. Normal flower seen from above, showing insertion of stamens. Pistil has 
been artificially removed, x10. 

Fig. 17. Normal flower, in side-view, x10. 

Fig. 18. Normal flower, seen from above, x6. 

Fig. 19. Mature carpel in side-view, x 10. 

Fig. 20. Longitudinal section of carpel soon after fertilization, x 10. 

Fig. 21. Transverse section of ovary, x75, a.=ventral suture, b.=ovary wall, c.= 
primine, d.=secundine, e.=nucellus. 

Fig. 22. Part of inflorescence showing a normal flower on the right and a flower 
with an imperfect flower consisting of rudiment of carpel and three stamens, 
on the left, x10. 

Fig. 23. Do, x6. Note a normal flower, a flower consisting of an abortive carpel 
and six stamens, and another with a rudimentary carpel and six stamens. 

Fig. 24. Imperfect flower consisting of a rudimentary carpel and six stamens, x 10. 

Fig. 25. Do, with a rudimentary carpel and three stamens, x 10. 

Figs. 26-27. Group of flowers with all exsential organs artificially removed, showing 

torus and insertion of stamens, X 20. 

Fig. 28. Side view of fruit, x8. 

Fig. 29. Transverse section of fruit (not mature), x8. 


Figs. 30—36, A. triphvila DC. 
Fig. 30. Abaxial view of pistil, «10. 
Fig. 31. Side view of same (slightly older), x10. 
Fig. 32. Normal flower, x10. 
Fig. 338. Adaxial view of fruit, x5. 
Fig. 34. Side view of same, x95. 
Fig. 35. Longitudinal seetion of fruit, x8. 
Fig. 36 Transverse section of same, x 8. 


Ishibaea, novum Brachytheciacearum 
genus ex Japonia. 


Elaboraverunt. 


VY. F. Brotherus et Shutai Okamura. 


(Cum tabula unica). 


Ishibaea japonica Broru. et SH. OKamurRA. Gen. nov. sp. 
nov. 

Habitat in truncis arborum. Plantae tenellae, caespitosae, 
caespitibus lutescenti-viridibus, nitidiusculis, densiusculis, rigidius- 
culis. Caulis repens, usque ad 6 cm. longus, hie illic fasciculatim 
rubiginoso-radiculosus, densiuscule et irregulariter ramosus, 
sectione teres, c. 0.2-0.24 mm. diam., fasciculo centrali 
nullo, reti centrali hyalino, cellulis irregulariter hexagonis 
(parietibus flexuosis) c. 20 / magnis, cellulis periphericis lute- 
scentiDus vel fuscis 2—3-seriatis minoribus incrassatis; ramis 
prostratis vel paulum ascendentibus, simplicibus vel parce (1-3) 
ramulosis, strictis vel leviter curvatis, obtusis vel acutis, usque 
ad 1 cm. longis, dense foliosis et teretibus. Paraphyllia nulla. 
Folia sicca adpressa, madida erecto-patentia, valde concava, 
ovato-lanceolata, in acumen sensim subulatum attenuata, ec. 
1.2-1.3 mm. longa et c. 0.28-0.32 mm. lata, marginibus usque 
ad basin acuminis revolutis, apice serrulatis vel subintegerrimis; 
nervo infra summum apicem folii evanido, in sectione transver- 
sali plano-convexo, dorso valde prominenti, basi c. 42 4 lato 
et c. 30 p crasso, e 4-stratis cellularum uniformium incrassata- 
rum composito, cellulis ventralibus 4-5 majoribus, dorsalibus 
c. 9 minoribus ; cellulis laminalibus prosenchymaticis, levibus, 
valde chlorophyllosis, c. 30-56 longis et c. 3-5 p latis, superi- 
oribus brevioribus, basilaribus laxioribus, angularibus sat nn- 
merosis quadratis c. 9 4 magnis chlorophyllosis. Inflorescentia 
autoica; flores masculi in caule geminiformes; folia perigonialia 
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externa obovato-oblonga apice longe attenuata, intima obovato- 
oblonga, apice acuta, c, 0.64 mm. longa et. c. 0.24 mm. lata, 
concava, enervla: antheridia c. 6; paraphysibus paucis, c. 
0.24 mm. longis, hyalinis; flores feminei in ramis rarius in 
caule positi. Ramulus perichetialis parce radiculosus. Brac- 
tese perichetii intimz semivaginatz, e basi oblongo-lanceolata 
subito in acumen elongatum subulatum attenuate, c. 1.6 mm. 
longe, apice minutissime serrulatze; nervo infra sammum apicem 
evanido ; cellulis linearibus, basilaribus longe rectangularibus. 
Vaginula cylindrica. c. 0.8-0.9 mm. longa, albicanti-fuscescens, 
c. 1.2-1.5 mm. alta. Seta stricta vel leviter flexuosula, rubra, 
laevis, sicca superne torta. Theeca erecta, oblonga vel oblongo- 
cylindrica, symmetrica, c. 1.2-1.6 mm. longa et c. 0.56-0.72 
mim. crassa, luteo-rubra, levis, collo conico brevi; cellulis exo- 
thecii irregulariter rectangulis vel quadratis, ad orificium in sert- 
ebus c. 6 minoribus hexagonis; stomatibus in collo paucis 
phaneroporis. -Annulus nullus. Peristomium duplex; exostomii 
dentes subulato-lanceolati, basi connati, c. 0.2-0.24 mm. longi 
et basi c. 42—56 yp lati, strato dorsali luteo vel iutescenti-fusco, 
basi transversim striolato dein ad apicem levissimo, linea 
media flexuosula, strato ventrali luteo angustiore, c. 18-20 
lamelloso ; endostomium flavescens lave; corona basilaris c. 
40 # alta; processus dentium 4/5 longitudinis, leviter carinati 
in ¢arina perforati, sed plerumque divisi et fragosi, fragmentis 
dentibus adhzrentibus; cilia nulla. Spore c. 154 magne, 
fuscescenti-virides, leeves. Operculumn conicum, apice obtusum, 
ce, 0.32 mm. longum et c. 0.32 mm. diam. Calyptra cucu- 
llata, c. 1.9mm. longa, lutescenti-viridescens apice fusca, lzevis. 

Japonia: Prov. Sinano : Sironma-jiri (Leg. Exicut Isuipa ! 
17. VIII. 1909.) et Sakai-mura, Shimotakai-gun (Leg. SHrNZo 
Prow28; X. 19k3>): 

Genus novum Homalothecio Br. EUR. affine, sed inflorescen- 
tia, teneritate omnium partium, foliis haud plicatis nec non 
peristomii structura exquo longe diversum. 

Genus clar. Exrcnr IsrrrBA, floree bryologicze |aDonize scru- 
tatori meritissimo dedicatum. 
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EXPLICATIO TABULARUM. 
Ishibaea japonica BRoTH. et SH. OKAMURA. 


Planta fertilis ('/,). 

Sectio caulis transversa (*’/,). 
Ramus ("/;). 

Folia (°"/). 

Basis folii (*"/,). 

Apexetolina(?"/;): 

Sectio nervi transversa (°"/,). 
Ramulus pericheetialis ct Thecee operculate ('"/,). 
Bractez perichetiales intime (*’/,). 
Pars peristomii (*"/;). 

Calyptra ("/). 


Folia perigonialia ct Antheridium (*/,). 


Synopsis Specierum Koreanarum 
Generis Saussuree. 


auctore 


Takenoshin Nakai. 


In peninsula Koreana genus Saussurea est eximie polyspeci- 
ficum, et cum Artemisia pars difficillimi generis Compositarum 
facit. 

Saussurea Koreana imprimum nostris notanda, sunt tres e. 
s. S. affims, S. Japonica, S. odontolepis que in operis HEMSLEY- 
ANIS” et PArrBrNrs? enumerate. In vol. XVIII ‘Acta Hort 
Petropolitani’, V. KomMaArovy descripsit multas species novas ex 
regione Manshuriz et Koreane, et S. manshurica, S. saxatilis 
et S. umbrosa ibi videri sunt. Postea in Flora Manshuriz vol. 
IIT publicavit S. grandifolia, S. manshurica, S. Maximowiczii, 
S. saxatilis, S. umbrosa uti plante Koreane. Anno 1907 
DUNN” unicam speciem S. setidens descripsit. Annis 1909 et 
1910 LEVEILLE et VaNnioT” sex species ut novas descripserunt, 
e.s. Saussurea affinis v. conferta, S. bicolor, S. chinnamponensis, 
S. Taquetu, S. Taquetu, v. paniculata, S. triceps et ご. Vanioti. 
Saussurea afiinis, v. conferta est S. affinis vera sive Hemistepta 
carthamoides mediocriter evoluta.—S. bicolor est cum S. erio- 
lepis, BUNGE conspecifica.—S. chinnamponensis est species prop- 
ria.—S. Taqueti est etiam species propria, veniens proxima ad 
S. microcephala, Fr., sed caput densius congestum et folia longe 
decurrentia sunt. Ejus varietas paniculata est haud varietas 
sed merus lusus.—S. triceps est nihil allia quam S. Maximowic- 


1) Hemstey—Journal of Linnean Society (Botany). vol. XXIII. 

2) PArrBrN 一 Conspectus Florze Koreanse. vol. I. 

3) Dunn—Journal of Botany (1907). 

4) LEymrrr et Vantot—Bulletin de Geographie Botanique (1909) et FEpD. 
—Repertorium novarum regni vegetabilis. (1910). 
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zil, HERD..—S. Vanioti est forma depauperata Hemistepta car- 
thamoides seu Saussurea affinis. 
Anno 1909 ego descripsi in Tokyo Botanical Magazine S. 
koraiensis, S. diamantiaca, S. japonica var. lineariloba, S. erio- 
lepis et S. seoulensis, deinde anno 1911 partem secundam Flore 
Koreanze edidi et sequentes species et varietates enumeravi. 
1. Saussurea koraiensis, NAKAI. 
2. S. japonica, DC. 
var. subintegra, REGEL. 
var. pinnatifida, REGEL. 
var. lineariloba, NAKAI. 


3. S. eriolepis, BUNGE. 
4. S. affinis, SPR. 
5. S. odontolepis, ScHuLz. 
6. S. Maximowiczii, HERD. 
7. S. umbrosa, Kom. 
8. S. setidens, DuNN. 
9. S. grandifolia, Max. 
var. mipponica, ( Mro ) NaAKAt. 
10. S. ussuriensis, Max. 
11. S. manshurica, Kom. 
12. S. saxatilis, Kom. 
13. S. diamantiaca, NaKal. 
14. S. triangulata, Traury. et Mey. /. elatior, HERD. 
15. S. seoulensis, NAKAt. 


Inter eas S. affinis ex hoc opusculo exclusa; S. triangulata est 
non triangulata sed nova species S. Uchiyamana, Naxal. S. 
koraiensis est S. japonica, DC. v. ovata, (REGEL) Kom., S. 
grandifolia var. nipponica, NaKat est nihil allia quam S. brachy- 
cephala, Fr. que considero varietas S. grandifolia esse. 

Anno 1912 invisi Rec. U. FAURrE et observavi specimina 
Koreana in suo Herbario servata, invenique duas species novas, 
quas anno 1913 in Tokyo Botanical Magazine sub nominibus 
S. eriophylla et S. grandifolioides descripsi. 

In estate ejusdem anni ego invisi insulam Quelpzrt, insulam 
WangtG et australem partem Peninsule et nonnullas Saussureze 
species discerpsi. Sequenti anno iterum invisi peninsulam Corea- 


Oct。 1915.] Tf. NAKAL—SAUSSUREA KOREANA. 191 


nam et ex ore fl. Jalu trans Paiktusan (long white mountain v. 
Paishan) ad ore fl. Tumingan supra 1300 milia passum ambu- 
lavi, et nonnullas Saussurez species ad Floram Koreanam 
novas nec non species novas duas legi. 
Nune igitur sequentes 25 species et 15 varietates ut plante 
Koreane sunt agnoscendz. 
1. S. chinnamponensis, VNT. et LEVL. 
2. ぐ . conandrifolia, NAKAI, sp. nov. 
3. S. diamantiaca, NAKAI. 
a, typica, NAKAI. 
8. longifolia, NAKAI, var. nov. 


4, S. elongata, DC. var. recurvata, Max. 
5. S. ertolepis, BUNGE. 
6. S. ertophylla, NaKal. 


a. typica, NAKAI. 
8. alpina, Nakai, nov 
7. S. grandifolia, Max. 
a. genuina, HERD. 
8. macrolepis, NAKAI, nov. 
7. brachycephala. NAKAI. 
0. tenuior, HERD. 
S. grandifolioides, NAKAI. 
9. S. Hoasii, NAKAI. 
10. S. japonica, DC. 
a, typica, FR. 
8. alata, (REGEL) Kom. 
7. subintegra, (REGEL) Kom. 
0. pinnatifida, (REGEL) Kom. 
¢. Jineariloba, NAKAI. 
と . ovata, (REGEL) Kom. 
11. S. manshurica, Kom. 
a, typica, NAKAI. 
8. pinnatifida, NAKAI, nov. 
12. S. Matsumure, NAKAI, sp. nov. 
13. S. Maximowiczii, REGEL. 
a, typica, NAKAI. 
8. serrata, NAKAI, nov. 
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14. S, odontolepis, SCHULTZ. 
15. S. salicifolia, DC. var. ce De 
16. S. saxatilis, Kom. 
17. S. seoulensis, NAKAI. 
18. S. serrata, DC. var. amurensis, HERD. 
19. S. setidens, DUNN. 
20. S. stenolepis, NAKAI, sp. nov. 
21. S. Taqueti, LEVL. 
22. S. triangulata, Trautv. et MEy. 

“a. genuina, HERD. 

8. alpina, NaKat, nov. 
23. S. umbrosa, Kom. 

a. typica, NAKAI. 

8- herbicola, NAKAI, nov. 

24. S. ussuriensis, Max. 
a. genuina, Max. 
8. incisa, Max. 
25. S. Uchiyamana, NAKAt. 

Principalia ingenia systematis Saussuree a clarissimis viris 
Cassini”, Lessinc”, DE CANDOLLE”, BENTHAM”, J. D. HOOKER”, 
Maximowicz” et HoFFMAN” etc. adhue adoptata, sunt inflores- 
centiz, involucri squamee et antherarum caudz forma. 
Sed mea sententia he sunt non graves. Saussurea imprimo 
in duas classes perennis et annua v. biennis dividetur, ie. prima 
est Saussurea cum rhizomate perennis et secunda est ea cum 
radice annua v. bienne tantum seminibus amplificat. He due 
classes ut sequentes forma involucri squame, serie pappi, longi- 
tudine corolla, forma antherarum caudz et inflorescentige sub- 
dividentur. 
Hemistepta carthamoides, O. Kuntze (Saussurea affinis, SPR.) 


1) Cassrsr 一 Dictionnaire des Science naturelles de Paris. 

2) LessInc—Synopsis generum Compositarum. 

3) DE CANDOLLE—Prodromus systematis naturalis regni vegetabilis vol. VI. 
4) BENTHAM et HookeER—Genera Plantarum. vol. II. 

5) J. D. HooxkEr—Flora of British India. vol. III. 

6) C. J. Maxrmowicz.—Melanges Biologique. vol. XI. 

7) HorrmMan—Die Naturliche Pflanzenfamilien. IV. 5. 
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ab hoc opusculo exclusa, szepe sub Saussurea enumeratur. Poly- 
morpha esse, heec species multa nomina accepit. e.s. 


Aplotaxis Bungei, DC. 

A. carthamoides, DC. 

A. multicaulis, DC. 

Cnicus carthamoides, WALL. 

C. multicaulis, W ATLL. 

Cirsium lyratum, BUNGE. 
Haplotaxis australasica, MUELL. 
H. Bungei, MvuELL. 

Hemustepta lyrata, BUNGE. 
Saussurea carthamoides, HAMIL’. 
S. Bungei, BenrH. et Hook. 

S. affinis, SPR. 

S. stricta, SPR. 

S. Vanioti, LEVL. 

Serratula carthamoides, HAMILT. 
S. multicaulis, DC. 

S. tinctoria, SIEB. 


Hee sine dubio ad Saussuream proxima est, sed tubis corolle 
tenuissimis, longitudine corollae tubi, pappis exterioribus persis- 
tentibus attamen se a Saussurea bene secernit. 


Saussurea, DC. 


DC. in Ann. Mus. Paris. XVI (1810) p. 197. LEpsp FI. Ross. 
II. p. 660, Benru. et Hook. Gen. Pl. TI. (1876) p. 471. Hook. 
fil. Fl. Brit. Ind. III. (1882) p. 365. Horr. Pflanzenfam. IV. 
5. (1889) p. 320. 


Conspectus subgenerum, sectionum et subsectionum. 


A. Planta cum rhizomatibus repentibus elongatis v. brevibus 
perennis. Corolle tubus limbo 1-2 plo longior. Pappi 2-3 
seriales deciduze. Antherae basi sagittate, appendice cau- 
data. IM 還 MK | -:...cmee Subgn. 1. Saussurea-vera, NakKal. 

a) Pappi triseriales, extremi imperfecti setulosi, ceteri Der- 
fecte annulares plumosi. ...... Sect. 1. Polycheta, NAKAI 
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b) Pappi biseriales, exteriores imperfecti v. perfecti sed setu- 
losi, interiores plumosi. Sect. 2. Lagurostemon, Cass. 
a) Caulis scaposus v. subscaposus. Caput 1 v. 3-5. 
Folia subradicalia elliptica v. ovata. 
BE Subsect. 1. Caulescentes, Hook. fil. 
&) Caulis elongatus foliosus. Inflorescentia corymbosa 
v. corymboso-paniculata. 
時 Subsect. 2. Corymbiferz, Hoox. fil. 
7) Involucri squame angustissime elongate erecte v. 
reflexe. Folia sinuata. Inflorescentia racemoso- 
pamtalatas 2.0.55 Subsect. 3. Stenolepis, NaKat. 
B. Planta biennis v. forte gemmis innovationibus lateralibus 
triennis. Pappi biseriales omnes deciduz, exteriores setu- 
losee,interiores plumose. 
a) Squame involucri corollaceo-appendiculate. Anthere 
basi sagittate, appendice caudata. 
Bete Subgn. 2. Theodorea, (Cass.) DC. 
b) Squameze involucri nunquam corollaceo-appendiculate. 
Antherz basi truncate, appendice eximie elongata. 
tS. Subgn. 3. Maritime, Naxkat. 


Subgn. 1. Saussurea-vera, Nakai. 


Husaussurea, Hoox. fil Fl. Brit. Ind. III. (1882:) po s365: 
p-p- 

Planta rhizomate repente perennis. Rhizoma interdum brevis- 
simum. Folia varia. Caput solitarium, racemosum, corym- 
bosum v. paniculatum. Pappi 2-(rarium 3-) seriales. Antheree 
basi sagittate, cum caudis barbatis v. elongatis. (Sectiones 


duz) 
Subgn. 1. Polycheta, Naxal, nov. 


Pappi triseriales. Corymbus densus. Squame involucri ex- 
appendiculatz, dorso leviter glutinose. (Sp. 1.). 
1. Saussurea grandifolioides, Nakai in Tokyo Bot. Mag. 
(1913). p. 365. 
Hab. in Corea media. (FAURIE n. 368. bis.). 
Planta endemica ! 
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Sect. 2. Lagurostemon, Cass.’ 


Cass. Dict. Se. Nat. LIII. (1828) p. 466. DC. Prodr. VI. p. 532. 
BENTH. et Hook. Gen. PI. II. p. 472. 
Saussurea, Cass. l.c. p. 494. 
Benedicta, DC. 1.c. p. 533. 
Pappi biseriales. Squamaze involucri dorso non glutinose. 
(Subsectiones tres.) 

Subsect. 1. Caulescentes, Hook. fil. Fl Brit. Ind. III. (1882) 
p. 372. 
Folia radicalia v. subradicalia. Caulis scaposus v. subsca- 
posus. Caput 1—paucum. (Species 5). 


Conspectus specierum. 


Folia infra niveo-tomentosa. Caput solitarium terminale. 


age eset) PRR eS, S. eriophylla, NaKat. 
Folia infra glabra v. arachnoidea. Caput oligomerum......2. 
Folia secus caulem eximie alato-decurrentia elliptica. Caput 
Zevsuinacemostim.-' ° | | Mbasaahii S. conandrifolia, NAKAI. 
Rokaedonsdecustentia. Gemmmmeo eS ) lo eee a 


Folia ovato-oblonga, infra dense archnoidea. Involucri 
squame reflexe. や . Giamantiaca, NAKAI. 
3.1Folia elongato-triangularia, infra sparsim aranea. Involucri 
recs Chectcemer MUU ks his gegaaseees 4, 
Petioli subglabri. Folia oblongo-triangularia. 

apes S. Uchtyamana, NAKAI. 
Petioli adpresse villosuli. Folia elongato-triangularia. 


に S. seoulensis, NAKAI. 


2). Saussurea eriophylla, Nakal in Tokyo Bot. Mag. XXVIII. 
(1913) p. 35. 
a. typica, NaKat. 
Folia ovata. 
Hab. Corea media: in montibus Ouensan (Faurie n. 1143). 
Planta endemica ! 


1) Sausswrea setidens, DuNN. verisimiliter hue ducenda, mihi adhue ignota, 
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8. alpina, NAKAI。 var. nov. 

Folia minora v. angusta (5 cm. longa—2 cm. lata; 9-2; 3.5-1.3 
etc.), interdum sublyrato-incisa. 

Hab. Corea sept.: in arenosis, herbidis et in silvis Paiktu- 
san; sat vulgaris (T. Mori et T. Naxat). monte Wai- 
galbon (T. Nakal). 

Planta endemica ! 


3). Saussurea conandrifolia, NaKal, sp. nov. 

Rhizoma breviter repens. Folia subradicalia 3-5 ovato v. ob- 
longo-ovata sparsim arachnoidea argute-serrrata acuminata 
basi cordata (23cm. longa 12cm. lata, 15-8.5, 13-10 etc.) basi 
per petiolem secus caulem alato-decurrentia. Inflorescentia 
racemosa. Caulis ima angulatus, superiore teres arachnoideus. 
Caput globosum. Involucri squamez ovate acuminate arach- 
roidez apice leviter reflexze.—Specimen mancum. Florentes plantze 
non vidi, sed species insigna. 

Hab. in Corea sept.: in umbrosis silvis Abies nephrolepis 
montis inter Pvongan et Hamgyong 1300 m. ubi huc illue 
erescit. _(T. Naxar leg.) 

Planta endemica ! 


4). Saussurea diamantiaca, Nakai 4. typica, NAKAI. 
S. diamantiaca, NaKxat in Tokyo Bot. Mag. XXIII. (1909) p. 
185. Fl. Kor. II. p. 44. 
Hab. in Corea media: in montibus Kumgangsan (T. NAKAr). 
Planta endemica! 
8. longifolia, Nakal, var. nov. 
Folia omnia radicalia, petiolis 5cm. haud superantia, lamina 
19-20 cm. longa 6.5-8 cm. lata. Sed capitulorum et involucri 
squame figura et foliorum textura a typica non separanda. 
Hab. in Corea sept.: in silvis Picea ajanensis et Abies neph- 
rolepis montis inter Hamgyong et Pyogan. (T. NaKal 
leg.) 
Planta endemica ! 


5) Saussurea seoulensis, Naka in Tokyo Bot. Mag. XXV. 
(191.1) ipso SaselaaCor alte: 
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Pappi exteriores minimi caduci interdum subnulli. 
Hab. in Corea media: in monte Namsan Seoul (T. Ucat- 
YAMA) in monte Peukhansan (T. Morr) 
Planta endemica ! 


6. Saussurea Uchiyamana, NAKAI, sp. nov. 
S. triangulata, var. elatior, NAKAI (non TRAOTv. et Mey.) FI. Kor. 
I]. (1911) p. 44. teste olim a Dr. B. Havyara in Herb. Kew. 
Differt mea sententia a posteriore caule humiliore, foliis sub- 
radicalibus longe petiolatis, laminis longioribus. 
Rhizoma repens basi squamis emarcidis obtectum. Folia sub- 
radicalia alterna longissime petiolata. Folia inferiora petiolis 
15-19 cm. longis faleato-canaliculatis parce pilosis v. glabris, 
lamina ovato-lanceolata 18-19 cm. longa 7-8 cm. lata basi 
leviter cordata v. subtruncata, apice acuminata, margine apicu- 
lato-serrata, supra minutissime pilosa, infra primo arachnoidea, 
demum glabrescentia. Folia media et superiora more ut inferi- 
ora, sed decrescentia. Caulis simplex vy. ramo unico laterali, 
araneo-pubescens. Caput solitarium v. sects ramo racemosum, 
globosum Dasi rotundatum, foliis squamosis lanceolatis v. line- 
aribus 4-5 mm. longis haud rarum suffultum. Squamee involucri 
7-seriales atro-DurDuree, exteriores ovate, mediz ellipticze, in- 
time lanceolate, omnes acute exappendiculate erecte. Pars 
angusta corolle tubi 6 mm. longa, inflata 2-3 mm. longa. 
Lobi corolla 3-4 mm. longi angusti purpureo-rosei. Anthere 
exerte basi caudate, appendice barbulate. Styli bifidi recurvi. 

Hab. in Corea media: in silvis montis Kumgangsan. (T. 

UCHIYAMA). 

Planta endemica ! 

In memoria recentis T. Ucntyama legitoris ita nominata est. 


Subsect. 2. Corymbiferee,” Hook. Fl. Brit. Ind. III. (1582) 
p. 372. Horr. in Nat. Pflanzenfamilien IV. 5. p. 
Folia radicalia nulla v. emarcida v. bene evoluta. Inflorescentia 
corymbosa, corymboso-paniculata. Foliorum et involucri squ- 
amarum forma varia (Sp. 14). 


1) Saussurea sinuatoides, NAKAT. sp. noy. 
S. sinuata forma japonica NAgAr in Tokyo Bot. Mag. XXIII. (1909) p. 192. 
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Conspectus specierum et varietatum. 


eee secus caule plus minus decurrenti-alata  —......... os 
Folia nunquam decurrentia ELD 
{Folia infra niveo-tomentosa linearia. Corymbus densus. 
| Involucri spuame exappendiculate arachnoidee. 
………S. Salicitolia, DC. var. angustifolia, DC. 
| Folia infra viridia v. glaucina sed non niveo-tomentosa.  ...3. 
Folia elongato-triangularia basi leviter sinuata v. truncata 
OS Caneatae Geaemupray! 1°) 7! 7 hao reer S. Hoasit, NAKAI. 
Folia lanceolata, oblanceolata v. angusta. .……….…… 4., 
(Folia lanceolata Y. oblanceolata, viva leviter glaucina. 
Corymbus densus. Caput oblongum diametro 5 mm. 
Involucri squamee obtuse exappendiculate. 
fe ee S. serrata, DC. var. amurensis, HERD. 
Folia angusta elongata viridia. Caput globosum. Involucri 


上 


squamz appendieulate recurvesia  - = eee 5. 
{Folia viridissima, radicalia usque 5 一 7 cm. lata in umbrosis 
silvzeincola.: “ue |: eae S. umbrosa, Kom. 
Folia viridia, radicalia 2—3 cm. lata. In herbidis incola. 

の の S. umbrosa, Kom. v. herbicola, NAKAI. 


Quum cgo cum figura Komaroyi1Ana S, sinuate hane comparanda, «dem satis proxima 
esse cons‘deravi, sed vero exqua longe distat. Affinior ad S. kaimontata, TAKEDA 
sequenti anno edita, sed involucri squamis 7-serialibus et exteriorifus mediisque recurvis 
etiam exqua differt. 
Caulis ad apicem rhizomatis repentis terminalis crispulo-ciliatus. Folia radicalia 
petiolis 5-10 cm. longis, lamina ambitu oblongo-ovata, medio et basi profunde sinuata, 
margine mucronato y. punctulato-serrata, subtus pallida glabra, supra viridia sparsissime 
ciliata, apice acuminata 5-9 cm. longa 4-6 em. lata. Folia caulina media radicalibus 
conformia sed brevius petiolata, superiora late-ovata acuminata mucronato-serrata, 
suprema late-lanceolata subsessilia. Corymbus fere racemosus. Caput campanulatum 
basi obtusum apice Jatissimum 1-1.2 cm latum. Involucri squame 7-seriales leviter 
aranez Yirides, exteriores Y. fere omnes caudato-acuminate et recurve, sed caudis 
duplo brevioribus quam in S. sinuata. Flores purpurei y. lilacino-purpurei. Pars 
angusta tubi corolle 5 mm., inflata, 2 mm. longa. Lobi corolle angusti 4 mm. longi. 
Antheree exertse basi caudate. Pappi biseriales albi. Series exteriores imperfecti cum 
setis 1-3 mm. longis compositi, interiores perfecti plumosi 8-9 mm. longi. Stigma 
bifidum minutissime setulosum basi ciliatum. 

Nom. Jap. Takao-higotai, 

Hab. Nippon: in silvis montis Takaosan (C. FuNABASHT et T. NAKAT). 

Planta endemica ! 
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Polia-infra aivec-tomene@sdwer ie aden. rip 
Folia infra glabra v. arachnoidea. お すう 


6 


saath sh’ S. ertolepis, BUNGE. 


is 


0 squame arachnoidee v. floccose. 


Involucri squamee sericeo-villosule. ......... S. saxatilis, Kom. 
Folia media latissima utrinque attenuata, ambitu lanceolata 


Weommceolaras >). SMMMIMMP OT EERE. 9. 
| Folia basi v. circa basin latissima, basi sinuata v. subtrun- 
(CBE se: 0 ee 10. 
(Folia argute-serrata. Caulis foliosus. 

時) S. Maximowiczii, HERD. v. serrata, NAKAI. 

Folia pinnatifida. Caulis circa basin foliosus. 

ESAURRNESR FURRIERS: he: S. Maximowiczii, HERD. 
nae ovatum v. globosum v. obovatum. —_......... At: 

Caput oblongumiv.:cylindefeumiigy = — castes 12. 


(Involucri squamee atropurpureee obtusiuscule v. acute. 

Caput corymbosum vulgo foliis suffultum, ovatum. Folia 
elongato-triangularia. 

‘etl ee 5: S. triangulata, TRauTv. et MEy. 

Involucri squame virides v. purpureze. Inflorescentia pani- 

culata non foliosa. Caput globosum v. obovatum v. cam- 

Panmulatumieetss | FPR S05... S. grandifolia, Max. 

Caput globosum. Squame non appendiculate 

leviter arachnoidee. Folia latissima. Florens 

maxime mense Augusto......... a. genuina, HERD. 

Caput minus diametro 6-8 mm. Squame et 

folia ut typus. Florens cum typo eodem tem- 

Ota. — ameter. <0. 8. microcephala, NAKAt. 

Caput obovatum oligomerum. Involucrisquame 

glaberrimze acuminate. Florens ut precedens. 

人 も: 7. brachycephala, NAKAI. 

Caput globosum. Squame longe appendiculate 

glaberrime. Folia ut typus sed tenuior. Flores 

iC Gb ME 0. macrolepis, NAKAI. 

Caput elliptico-globosum. Involucri squame 

virides fuscociliate. Folia tenuia. Florens 

meaxime meuse Julio, | |. e. tenuior, HERD. 
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eee SQaiize erectze: ad preSsacamepie: pees amet tas eee 13. 
Tnvoluert squameesretlexce./ al) Wie tyke eee ee 16. 
Involucri squame glaberrime v. fere glabra. Caput cylin- 
dricum.s\Poltayehartacea.’ -» 9aRyG 7 oie) eee 14. 
Involucri squame plus minus arachnoideze. Caput oblon- 
MgunmnirEolia 放 emmta > 2 O° RIB CA ine eee ene 1 
Folia elongato triangularia margine calloso-serrata. 
cs. S. manshurica, Kom. 
4 Folia pinnatifida, lobis homomorphis. 
Peal Reh eer coccis. S. manshurica, Kom. var. pinnatifida, NAKAI. 
(Folia triangularia v. ovata margine calloso-serrata. 
っ S. ussuriensis, Max. 
15) Folia margine profunde incisa. 
で oP RS ee S. ussuriensis, Max. var. incisa, Max. 
Caput globosum diametro 1 cm. Involucri squame appen- 
diculatz recurve. Folia sagittato-lanceolata integra v. 
1G) sinudtas rl) eee S. elongata, DC. f. recurvata, Max. 
|Caput oblongum vy. si globosum diametro 5-6 mm. ...... ING 
{Folia pinnatifida v. bipinnatifida ambitu oxata v. oblongo- 
ovata. Involucri squamz purpuree. 
3 eit Vio. 9 RR | Sa S. odontolepis, SCHULTZ. 
Folia argute-serrata, late-lanceolata. Corymbus densissi- 
mus. Involucri squame purpuree. ...S. Matsumure, NAKAI. 


7). Saussurea salicifolia, DC. in Ann. Mus. Paris XVI. (1810) 


8. angustifolia, DC. Prodr. VI p. 533. Herp. in Bull. 

Soc. Nat. Mosc. (1868) p. 8. 

S. salicifolia, DC. var. major, LEDEB. FI. Alt. IV. p. 29. 

Fl. Ross. II. p. 760. fide HERp. 

S. multifora FiscHER fide HERD. 
Hab. in Corea boreali finitima : in silvis Laricis pede montis 
Paiktusan, ad supremum flum. Tumingan (T. NAKAr). 
Distr. Baical. Dahuria, Mongolia, Sibiria orient., Altai et 
Manshuria. 


8). Saussurea umbrosa, Kom. in Act. Hort. Petrop. XVIII. 
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p. 424. Fl. Mansh. III. p. 739. t. XV. Nakar FI. Kor. II. p. 
43, 
Hab. in Corea sept. : in silvis Jalu supreme (T. NaKat). 
Distr. Manshuria. 
var. herbicola, Nakat. 
Folia angusta. Caput preter terminale angustum. 
Hab. in Corea sept.: in herbidis Jalu supreme (T. Naxkat 
lees): 
Planta endemica ! 


9). Saussurea serrata, DC. in Ann. Mus. Paris. XVI (1810) 
p. 534. 
var. amurensis, HEerp. in Bull. Soc. Nat. Mose. (1868) p. 
19. Kom. Fl. Mansh. III. (1907) p. 735. 
Folia viva plus minus glaucina. Vulgo 4-5 pedales et eximie 
socialiter crescit. Species insigna. 
Hab. in Corea sept.: secus torrentibus silve Picea aja- 
nensis et Abies nephrolepis Hamgyong austr. (T. NAar et 
T. Mort). 
Distr. Amur. 


10). Saussurea eriolepis, BuNGE in litt. fide DC. Prodr. VI. p. 
535 sub S. discolor. HrRp. in Bull. Soc. Nat. Mosc. (1868) p. 
31. Franew. PI. Dav. p. 179. Forsrs et HeEMSL. in Journ. 
Linn. Soc. XXIII. p. 464. DrErs in ENer. Bot. Jahrb. XXIX. 
p. 624. 

S. discolor DC. . ertolepis, BONGE. Max. Ind. FI. Pek. p. 473. 
S. amurensis, DC. (non TORcz.) Prodr. VI. p. 534. 

S. bicolor, VNT. et LEvL. in Bull. Acad. Int. Geogr. Bot. (1909) 


p- 145. 
Hab. Corea austr.: monte Chirisan (T. Mort, n. 348. T. 
Nakal, n. 623) Fusan (T. Ucutyama, Faurir n. 1093) in 


montibus Naipiang (Faurre n. 371) Mokpho FAORIE, n. 
11038). 
Quelpzrt : in monte Hallaisan (T. IsHipoya, n. 96. T. Mort, 
ne 123) (34S eh souUrT, meelO13) 5711. S. IcurKawa et T, 
NAKAI). 
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Distr. China bor. et med. 


11). Saussurea saxatilis, Kom. in Act. Hort. Petrop. XVIII. 
p: 422. Fl. Komi (1907) p. 7335et. XII Nakane iektor 
II. (1911) p. 44. 
Hab. in Corea sept.; Fluvium Jalu sup.: vallis Czandshin- 
gan (Komarovy, n. 1617) Radanpo (T. Mort, n. 355). in 
silvis secus vallis Chanjingan (T. Naxat) 
Planta endemica ! 


12). Saussurea Maximowiczii, Herp. in Bull. Soc. Imp. Nat. 
Mosc. (1868) p. 14. Maxim. in Mél. Biol. IX. (1874) p. 337. 
Fr. et Sav..Enum. Pl. Jap. I. p. 254. Fr. in Bull. Herb. Boiss. 
VesClS97) plas 7. 
S. triceps, LEVL. et VNT. in FEDDE Rep. (1910) p. 169. 
Miyako-azami in Somokudzusetsu XV. t. 46. 
Hab. in Quelpzert: in herbidis Hallaisan (TagueEt, n. 1017). 
Archipelago Coreano : insula Kyosaito (T. Morr, n. 366). 
Corea media: cnrca KOyang (T. Ucuryama) monte Nam- 
hansan (T. Ucuryama) Suigen (H. UEKI, n. 272, 356, 595). 
Corea sept.: Fl. Jalu super. circa Uczenpo (KomMaroy, n. 
1615). 
Distr. Amur, Manshuria et Japonia. 
var. serrata, NAKAI. 
Folia omnia tantum calloso-serrata, interdum inferiora leviter 
sinnuata. 
Hab. in Corea media: circa Koyang (T. UcHIyaMA) cum 
typo mixte crescit. 
Planta endemica ! 


13). Saussurea Hoasii, Nakai. in Tokyo Bot. Mag. XXVIII. 
(1914) p. 258. nom. nud. XXIX. (1915) p. 10. 

Rhizoma longe repens. Caulis basi purpureus, ceterus glaber 
viridis usque 40-45 cm. altus. Folia radicalia triangularia 
argute-serrata 4—5 cm. jonga 2.5-3.5 cm. lata, supra glabra 
vy. minutissime setulosa, subtus glabra pallidiora, petiolis 5 cm. 
longis. Folia inferiora radicalibus conformia, media rhombeo- 
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acuminata, basi cuneata, secus caule plus minus decurrentia, 
superiora late-lanceolata v. ovato-lanceolata sessilia. Caput 
corymbosum 3-5, terminale subsessile, fere omne foliis suffultum. 
Involucri squamz 5-6 seriales lucidz apice atropurpuree obtuse 
v. obtusiusculee. Flores purpurei. Pappi sordide fuscentes, bise- 
riales, decidui, exteriores setulosi, interiores plumosi. 

Hab. in Corea bor. finitima: in herbidis silvae Laricis pede 
montis Patktusan sive Shanpeishan (T. Mort, n. 54, T. 
NaKAl), 

Planta endemica ! 

Hor. recens HoAsr cui olim magister Hamgyong borealis fuit, 
in eestate anni 1913 regionem Shanpeishan investigandi causa 
ad jugum ejusdem expeditionem fecit. In hac expeditione T. 
Mort, magister schole in Seoul communicavit hancque species 
aliis ducentis speciminibus ubi legendam mihi concessit. Ego 
ipse etiam casdem in herbidis silva Laricis crescendas in zestate 
sequentis anni legi. 


14). Saussurea triangulata, Traury. et Mey. Fl. Ochot. p. 58. 
t229. Max. Prim. Fl. Amur. p. 167. Scumipt. Amg. n. 39. et 
Sachal. n. 259. Kom. FI. Mansh. III. p. 737. 
a genuina, Herp. Pl. Radd. III. 3. p. 33. 
Hab. Corea sept. : in herbidis Waigalbon 1800 m. 11. VII. 
1914. (T. Nakai, n. 1591). 
Distr. Amur et Ussuri. 
8. alpina, NAKAr. 
Planta parva usque 10 cm. alta. Caput 3-4 congestum. 
Hab. in herbidis alpinis Paiktusan 2200 m. et supra (T. 
NAKAI). 
Planta endemica ! 


15). Saussurea grandifolia, Max. in Prim. Fl. Amur. p. 169. 
et in Mél. Biol. IX. p. 342. Fr. et Sav. Enum. Pl. Jap. I. p. 
253. Fr. in Bull. Herb. Boiss. V. (1897) p. 540. 
S. nikoensis, FR. et Sav. Enum. Pl. Jap. II. p. 407. 
a. genuina, Herp. in Bull. Soc. Imp. Nat. Mose. (1868) 
p. 15. Kom. Fl. Mansh. III. (1907) p. 726. 


204 THE BOTANICAL MAGAZINE. [Yol. XXTX. No. 346. 


Hab. in Corea sept.: Shayurei (T. Mort, n. 298) in her- 
bidis Hoanguito (T. NAKAi). 
Distr. Amur, Ussuri, Manshuria orient. et Nippon merid. . 
8. microcephala, NAKAr. 
Caulis usque 1.30 m. angulato-striatus barbulatus, pilis decr- 
duis. Folia inferiora late-ovata basi sinuata apice acuminata, 
margine argute-serrata, supra sparsissime pilosa subtus glabra 
sed leviter pallidiora. Folia superiora ovato-acuminata et sessi- 
lia. Inflorescentia corymboso-paniculata, ramis elongatis. Capi- 
tula campanulata 6-8 mm. lata. Involucri squamz leviter 
aranez 6-8 seriales virides sed leviter purpurascentes exappen- 
diculate. 
Hab. in Corea sept. : secus vias margine silva montis Kal- 
poryong (T. NAKA ) . 
Planta endemica ! 
y- brachycephala, NAKAr. | 
S. brachycephala, Fr. in Bull. Herb. Boiss. V. (1897), p. 540. 
S. grandifolia, var. nipponica, Nakatin Tokyo Bot. Mag. XXV 
(1911) p. 58. FI. Kor. II. (1911). p. 43. 
Hab. in Corea media: monte Kumgangsan (T. UcuryaMa). 
Distr. Nippon. 
0. macrolepis, NAKAr. 
Folia late-triangularia v. late-ovata glabra. 
Hab. in Corea austr.: monte Chirisan (T. NAKAI, n. 626). 
Planta endemica ! 
«. tenuior, Herp. lc. p. 16. Kom. Fl. Mansh. III. p. 726. 
Hab. in Corea sept.: in silvis montis inter Hamgyong et 
Pyongan (T. Naxkat) in montibus Changjin (T. Naxar) 
in silvis secus fl. Changjingan (T. Naxar) in silvis montis 
Atokryong (T. NaxKat). 
Distr. Manshuria orient., Ussuri et Amur. 


16). Saussurea manshurica, Kom. in Act. Hort. Petrop. XVIII. 

p. 424. Fl. Mansh. III. p. 730. t, XII. Naxat, Fl. Kor 人 

44 et in Tokyo Bot. Mag. XXVI. (1912) p. 39.Surzgv. in 

Trav. Mus. Bot. Acad. Imp. Sc. Petersb, IX. (1912). p. 133. 
a. typica, NaKal. | 
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Folia margine serrata, non incisa. 
Hab. in Corea sept.: districtus Samsu, Fl. Jalu. Trajectus 
Peksan-ien (Komaroy, n. 1614) Myun-Moun-Tang ( MILLs, 
n. 396) Saikarei (T. Mort, n. 269) in silvis secus fl. Chang- 
jingan, haud rarum (T. NAKAr) in silvis Jalu supreme, 
haud rarum (T. NAKAr). 
Distr. Amur. 
3. pinnatifida, Nakai. 
Folia pinnatifida. Cet. ut typo. 
Hab. in silvis fl. Jalu supreme cum typo mixte crescit. (T. 
NAKAI.) 
Planta endemica ! 


17). Saussurea ussuriensis, Max. in Prim. FI. Amur. (1859) p. 
167. et in Mél. Biol. IX. p. 340. Rrcet, Tent. FI. Uss. n. 290. 
rect Save Bnam: Pl. Japielep. 254. Fr. Pl. Dav. pi 181. 
FoRBES et HeEmMs-. in Journ. Linn. Soc. XXIII. p. 468. Fr. in 
Bull. Herb. Boiss. V. (1897) p. 538. Kom. Fl. Mansh. III. p. 
Goo NAKA Bl Kor, II, p. 433 
a. genuina, Max. in Prim. Fl. Amur. p. 168. Herp. in Bull. 
Soc. Imp. Nat. Mose. (1868) p. 13. Kom. FI. 
Mansh. III. (1907). p. 740. 
Hokuchi-azami in Somokudzusetsu vol. XY. t. 48. 
Hab. in Corea media: inter Syohon et Punjuuon (T. Ucmr- 
YAMA). 
in Corea sept.: in silvis Hoangguito (T. NAKAi) monte 
Musangryong. (K. Marpa). Anshu. (T. NAKar). 
Distr. Ussuri et Nippon. 
B. incisa, Max. 1.c. HERD, 1.c. Kom. 1.c. 
Kiku-azami v. Itachi-azami in Somokudzuretsu vol. XV. t. 47. 
Hab. in Corea austr.: Mokchang (T. Ucutyama). 
in Corea media: monte Kumgangsan (T. Ucutyama). 
in Corea sept. ; Yonggaksan (H. Ima) Ouensan (T. Nakat) 
Musan (T. Morr) Hoangguito (T. Naxkat). 
Distr. Nippon, Manshuria, Ussuri et China. 
18). Saussurea elongata. DC. in Ann. Mus. Paris. XVI (1810) 
p. 201. Prodr. VI. p. 534. 
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var. recurvata, Max. Prim. Fl. Amur. (1859). p. 167. Herp. 
in Bull. Soc. Imp. Nat. Mose. (1868) p. 12. Kom. Fl. Mansh. 
ITY. '(1907) p. 723. 
Hab. in silvis pede montis Paiktusan (T. Mort, n. 172, T. 
NAKAI). 
Distr. Amur et Dahuria. 


19). Saussurea odontolepis, Scnurrz in litt. fide HERp. in 
Bull. Soc. Imp. Nat. Mosc. (1868). p. 13. Max. in Mél. Biol. 
XI (1883). p. 803. ForsBes et HemsL. in Journ. Linn. Soc. 
XXIII. p. 467. Patre:.Consp. FlgKor. I. p, 120°koraee 
Mansh. III. p. 732. Nagai FI. Kor. II. p. 42. Suizev in Trav. 
Mus. Bot. Acad. Imp. Sc. Pétersb. 1X. (1912). p. 133. 
S. pectinata 3. amurensis, Max. Prim. Fl. Amur. p. 171. 
S. pectinata (non BONGE) Korscu. in Act. Hort. Pétrop. XII. 
p. 360. 
S. ussuriensis 9. odontolepis,, HERD. in Bull. Soc. Nat. Mos. (1868) 
pi 13. 
Hab. in Corea austr. : monte Chirisan (T. Naxat, n. 22). 
in Corea media : circa Yondonpo (T. Ucuryama), Chanryong 
(T. Ucutyama). Chinnampo (T. NAKAr). 
Distr. Amur. 


20). Saussurea Matsumure, Nakal. sp. nov. 
Affinis S. ussuriense, sed exqua foliis late-lanceolatis basi acutis, 
involucri squamis appendiculatis recurvis differt. 
Caulis 60-70 cm. altus angulato-striatus glaber. Folia late lan- 
ceolata sinuato-argute-dentata supra scaberula, subtus glabra. 
Petioli foliorum caulinorum 1—2 cm. longi, superiorum 0.5-0.8 
mm. longi. Corymbus densiflorus. Caput oblongum. Invo- 
lucrum 1—1,2cm. longum 4-5 mm. latum leviter araneum. Squ- 
amzee involucri 7-seriales preter intimas biseriales acuminato- 
recurve virides sed apice purpurascentes, intime acuminate 
erectee purpureze. Pappi albi biseriales caduci, exteriores setacei, 
interiores plumosi. 

Hab. in Corea sept.: in herbidis et in silvis Querci cirea Ho- 

angguito (T. NaxKat). 


Oct., 1915.] T. NAKAI—SAUSSUREA KOREANA. 207 


Planta endemica ! 
Subsect. 3. Stenolepis,, Nakat. 


Involucri squamz omnes longissime caudate erect v. recurve 


(Sp.s1:); 


21). Saussurea stenolepis, NAKAI. sp. nov. 

Proxima ad S. sinuata precipue forma et textura foliorum con- 
gruerunt, sed capite duplo angustiore, squamis involucri erectis 
et vulgo atropurpureis exqua differt. 

Rhizoma breviter repens. Caulis fere glaber angulato-striatus. 
Folia radicalia emarcida mihi ignota. Folia caulina supra 
viridia fere glabra minutissime sparsissimeque setulosa, infra 
pallidiora sinuato-incisa, ambitu ovata. Caput racemosum v. 
racemoso-paniculatum. Involucrum cylindricum 17—20 mm. lon- 
gum 5mm. latum squamis fere glabris, atro-purpureis v. pur- 
purascentibus angustissimis. Corolla lilacina v. purpurea. Pars 
tubi corolla angusti 4-4.5 mm. longi. Anthere exerte basi 
caudate. Pappi sordide albi biseriales, interiores perfecti plu- 
mosi, exteriores imperfecti setacei breves. Semen 4.5—-5 mm. 


longum. 
Hab. in Corea sept. : in silvis montis Kalporyong, vulgaris 
(T. Nakai). 


Planta endemica ! 


Subgn. 2. Theodorea, Cass. 


Cass. Dict. Sc. Nat. LIII. (1827). p. 453. (non MEpIK. nec 
Neck.) DG) ProdeeVl. p. 53864. Benta. et Hook: Gen: Pl: II. 
p. 472. 

Elatz, Hoox. fil. Brit. Ind. III. (1882) p. 373. p.p. 

Radix biennis v. triennis. Caulis alatus v. exalatus. Folia varia. 
Tnvolucri squamz appendiculate corollacee. Anthera bast 
sagittata. Pappi biseriales. (Species duz). 


Conspectus specierum et varietatum. 


1 eee GISHINGCHEMAlATUIS” BEMEMDT 9 ——«*«ét nn nnn vine vo we wwe eg 
Pe@aniscexalatismemee:  (WRMENMCS ここら 3. 


1) Hue ducenda Saussurea sinuata, Kom 
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Caput minus diametro 5-7 mm. S. Taquetii, LEVL. et VNT. 
2 cheat globosum diametro 1-1.2cm, Ale caulis szpe den- 
betas Se nee: Ss S. japonica, DC. var. alata, Kom. 
(Capat diametro .7-10 mm. globosum v. ovatum. 
3° 4 jc ee S. japonica, DC. var. ovata, Kom. 
LCaput diametro 1—1.2 cm. ploDOSSU | = | oo 4., 


Folia pinnata, lacinis angustissimis linearibus. 
Ee S. japonica DC. var. lineariloba, NAKAI. 
+. me subintegra, integra v. pinnatifida sed lacinis non 


linearibus: “ateee, 22。 .-.. See. 0, eee 5. 


ee. S. japonica, DC. v. pinnafitida, Kom. 
| Folia radicalia v, inferiora pinnatifida, superiora v. omnia 
IarutegPa oc ase, 3 S. japonica, DC. Y. subintegra, Kom, 


bs fere omnia pinnatifida v, pectinato-incisa. 


22). Saussurea Taquetii, Livi. et VNT. in FeppE Rep. (1910). 
p. 169. 

S.-Taquetu, v. paniculata, LEvL et VNFT. 1.c. 

Affinis S. microcephale, Fr.*, sed exqua caule eximie alato, felt 
pectinato-incisis, involucri squamis preter apicem viridibus 
differt. 

Hab. in Onuelpeert : in herbidis littoralibus (T. Naxa1; 
FaurRi£, n. 1683; Isaipoya n. 139; Tague, n. 1015, 
1026, 4331, 5710, 5713). 

in Corea austr.: in herbidis Mokpho (Faurig, n. 1081). 

Planta endemica ! 


23). Saussurea japonica, (TONg.) DC. in Ann. Mus. Paris. 
XVI (1810) p. 203: Brodr VII( 183005e 536. 
Serratula japonica, THunB. FI. Jap. (1763) p. 305. 
Saussurea pulchella, Fiscw. in litt. (1822) fide DC. Prodr. VI. 
p- 537. 

a. subintegra, (REcGEL) Kom. FI. Mansh. III. (1907). p. 
129.0 NAKAGSEL. Kor. p. 41. 


* Saussurea microcephala, Fr. a recen. YAJIMA in Kiushiu lecta adest in Herbario 
Universitatis Imperialis Tokyoensis. 
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Saussurea pulchella, Fiscu. a. subintegra, REGEL, Tent. FI. Uss. 
(1861) p. 93. 
Hab. in Corea sept. (T. Nakaret G. Mitts). 
Distr. Amur, Manshuria, Ussuri et Japonia. 
8. alata, (REGEL) Kom. 1.c. Naxat l.c. 
S. pulchella, Fiscu. 8. alata, REGEL 1.c. 
Hab. in Corea sept. (T. NaKat) 
Distr. Amur et Ussuri. 
7. pinnatifida, (REeEr) Kom. l.c. Naxkat lc. p. 42. 
S. pulchella, Fiscu. 7. pinnatifida, REGEL 1.c. 
Hime-higotai in Somokudzusetsu XV. t. 44. 
Hab. in Corea sept. et media. (T. IsHrpoya, T. Morr et T. 
UcHIYAMA ). 
Distr. Japonia, Manshuria, Amur et Ussuri. 
0. lineariloba, NAkAr in Fl: Kor. IJ. (1911) p. 42 et in 
Tokyo Bot. Mag. XXV (1911) p. 58. 
Hab. in Corea media (T. Ucatyama et H. UEKI). 
Planta endemica ! 
e. Ovata, (REGEL) Kom. l.c. p.p. 
S. pulchella, v. ovata REGEL 1.c. 
S. koraiensis, Nakai in Tokyo Bot. Mag. XXIII (1909) p. 185. 
BE Kogr. IT. p. 42. 
Nostra S. koraiensis est forma caule axalato. 
Hab. in Corea media ct sept. (T. Ucutyama, T. Mori et T. 
NAKAI). 
Distr. Amur, Ussuri et Manshuria. 


Suben. 3. Maritime, NAKAr. 
Radix biennis. Caulis angulatus. Folia integerrima linearia. 
Caput corymboso-racemosum. Involucri squame exappendicu- 
late. Pappi biseriales decidui. Anthere basi truncate sed cum 
caudis valde elongatis. (Sp. 1.). 


24). Saussurea chinnamponensis, Vnr. et LEvr. in Bull. Acad. 
Int. Geogr. Bot. (1909) p. 145. 
Hab. in Corea sept.: secus mare Chinnampo (FAURIE, n. 
370, 1080). 
Planta endemica ! 
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Explicatio Tabule IX. 


A. Hemustepta carthamoides, O. KUNTZE. 


B. Saussurea—Maritime. 
S. chinnamponensis, LEvL. et VNT. 


C. Saussurea—Polycheta. 
S. grandifolioides, NAKAI. 


D. Saussurea—Lagurostemon—Caulescentes. 
I. S. Uchityamana, NaKAt. 
II. S. ertophylla, NaKat. 


E. Saussurea-Lagurostemon—Corymbifere. 
I. S. serrata, DC. v. amurensis, HERD. 


II. S. umbrosa, Kom. 

III. S. salicifolia, DC. v. angustifolia, DC. 
IV. S. ertolepsis, BUNGE. 

V. S. saxatilis, Kom. 


VI. S. Maximowiczii, HERD. 
VII. S. Hoasi, NaKatl. 


Explicatio Tabule X. 


E. VIII. S. triangulata, Trautv. ct MEy. v. alpina, NAKAI. 
IX. S. grandifolia, Max. 
X. S. grandifolia, Max. v. brachycephala, NaKal. 
XI. S. manshurica. Kom. 
XII. S. ussuriensis, Max. 
XIII. S. elongata, DC. f. recurvata, Max. 
XIV. S. odontolepis, SCHULZ. 


F. Saussurea—Lagurostemon—Stenolepis. 
I. S. sinuata, Kom. 
II. S. stenolepis, NAK AI. 


G. Saussurea—Theodorea. 
L438. faguetii, Levy: 
II. S. japonica, DC. v. alata, Kom. 
III. S. japonica, DC. 


Ueber die Ausflussmenge des 


Blutungssaftes bei Carpiiis 


yedoensis Matsum. 


Von 


Manabu Miyoshi. 


Carpinus yedoensis MatsvuM., ein in Zentral- und Siidjapan 
verbreiteter Baum, zeigt starkes Bluten im Friihjahr.” Seit 
mehreren Jahren habe ich Untersuchungen tiber das Bluten dieses 
Baumes ausgefihrt und die Schwankungen der taglichen Saft- 
menge, die bei unserem Baum besonders anuffallend erscheinen, 
beobachtet.” 

Das Bluten unseres Versuchsobjektes, welches im Botanischen 
Garten der Universitat in Koishikawa steht und in einer Hohe 
von 50 cm iiber dem Boden 2,35m Umfang hat, beginnt schon 
im Februar und erreicht entweder Ende Marz oder Anfang April 
seinen maximalen Wert. Die tagliche Saftmenge nimmt keines- 
wegs regelmdssig zu, im Gegenteil unterliegt sie einer bedeutenden 
Schwankung, sowohl durch aussere wie innere Ursachen. 

Tabelle I, ein Auszug aus den diesjahrigen Beobachtungen,“ 
zeigt die extremen Werte jeder Zu- und Abnahme (Maxima und 
Minima), die im Laufe der Blutungszeit wiederholt aufeinander 
folgten. 


1) Mryosus, M., The plant world of Japan (Japanisch). 1910. p. 43. Mryosnt, M., 
VorJesungen dber Botanik (Japanisch). 4. Aufl. Bd. I. 1911. p. 551. 

2) Eine ausfiihrliche Arbeit hieriiber wird an anderem Orte erscheinen. 

3) An den Beobachtungen von 1915 beteiligten sich ausser meinem Assistenten 
Herrn Dr. S. Hrerso, auch die Herren Srup. rer. NAT. M. TAxrsurra, Y. Ae, T. 
Oxuz0, J, Tsukamoto, Y. Yosun, M, Harana, K. Isur, G. Suzvxr und K. ONDA. 
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AN295 
し to 
Durchschnitt- 
Zeitdauer* | Saftmenge in 1].| liche Tempe- | Witterung Bemerkungen 
ratur 
15-16. III.1915| 2,064 (Min.) 5°C Regen Um Mittag d. 16. 
ein neues Loch 
| gebohrt. 
19-20 12,619 (Max.) 8,6° | klar Die Saftzunahme ist 
hier nicht unmit- 
| telbarer Effekt der 
TL cherneuerung. 
21-22 10,023 ( Min.) 6,8° ” 
22-23 12,960 (Max.) 7,5° Regen | Effekt des Regens, 
26-27 3,062 (Min.) 3,5° triib Effekt der Tempe- 
raturerniedrigung. 
29-30 15,323 (Max.) 7,9° klar Effekt der Tempe- 
| raturerhohung. 
| Effekt der Verstop- 
| | fung. 
4-5, IV 0,859 (Min.) 15, 2° | * | Um Mittag d. 5 
| | ein neues Loeh ge- 
| | bohrt. 
5-§ | 32,005 (Max.) | 14,4° Regen | Effekt der Locher- 
| | neuerung und des 
Regens. 
10-11 0 13,8° 7 
| | 
11-12 | 12,500 (Max.) 6,9° RS | Effekt des Regens, 
14-15 130 [a BEG? triib 


*Die Zeitdauer erstreckt sich vom Mittag eines Tages bis zum Mittag des nachsten 
Tages. 

Die Schwankungen der Saftmenge, wie in der Tabelle 
angedeutet, wurden durch Witterung und innere Zustande Yer- 
ursacht. Die Zunahme des Saftes trat durch 1. Wasserberer- 
cherung infolge Regens, 2 Steigen der Lufttempera- 
tur, 8. Schneiden der inneren Flache des Bohrlochs 
oder event. Aufmachen eines neuen Lochs auf. Die 
Saftabnahme war im Gegenteil stets eine Folge von 1. Trok- 
kenheit des Bodens nach andauernden regenlosen 
Tagen, 2. Sinken der Lufttemperatur, 3. Verstopfung 
des an der Wasserleitung beteiligten Gewebes. Im 
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Allgemeinen kann man konstatieren, dass im ersten Teil der 
Blutungsperiode, d.h. am Anfang oder in der Mitte Marz, wenn 
noch kalte Witterung herrscht, das Steigen der Lufttemperatur 
von einer grossen Bedeutung fiir die Saftzunahme ist. Im letzten 
Teil der Blutungszeit, namlich Ende Marz oder Anfang April, 
bt dagegen der Regenfall einen starken Einfluss auf den Saft- 
ausfluss aus, welcher auf eine ansehnliche, oft erstaunliche Menge 
steigt. Es ist ferner zu erkennen, dass diese plotzliche Zunahme 
in spateren Blutungstagen nur eine kurze Dauer hat; denn die 
Menge nimmt nach einigen Tagen, manchmal schon am nachsten 
Tage, schnell wieder ab und bald verschwindet der Saftausfluss 
vollstandig. 

Verstopfung des Lochinneren kommt, wie seit langem be- 
kannt ist,” bei unserem Versuchsbaume auch vor, besonders gegen 
Ende Marz oder Anfang April”. Die Erneuerung des Bohrlochs 
in dieser Zeit hat stets starke Zunahme des Saftes zur Folge. 
Der grosse Saftausfluss vom 5-6. April, 1915 (Tab. I) muss 
hauptsachlich durch diese Ursache zu Stande gekommen sein, 
obgleich er zum Teil auch dem Regenfall zugeschrieben werden 
kann. 

Was die Zeit des tagiichen Maximums der Saftmenge anbe- 
trifft, so kommt es anndhernd in gleicher Zeit mit demjenigen 
des Blutungsdruckes bei diesem und anderen Baumen, wie ich 
bisher konstatiert habe.” Tab. II soll die Zeit des taglichen 
Maximums der Saftmenge zeigen. 


1) Wreter, A., Das Bluten der Pflanzen, (Conn, Beitr. z. Biol. d. Pfl. Bd. VI. 
1893. p. 149) und Prerrer, W., Pflanzenphysiologie. I]. Aufl. Bd. I. 1897. p. 209. 

2) Mryosut, M., The plant world of Japan. p. 45. 

3) Mryosut, M., Botan. Centralb. LXXXIII. No. 11. 1900. Miyosur, M., Ueber 
den Einfluss der Witterung auf den Blutungsdruck bei Cornus macrophylla, Wall. 
(Ann. Jard. Bot. Buit. 2e Ser. Suppl. III. 1910. p. 99. Siehe Tab. I), 
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(DO 105 
Zi ee iy Zeit des q 
meee Zeit des maxima Saftmenge Patines oe REO 
len Saftausflusses in ce. SEP ites in ce. 
10. III. 1915 | 10-11 Uhr vorm. 941 23 3-4 vorm. 843 
11 11-12 996 24 629 お 675 
12 23 nachm. 1116 25 10-11 ,, 567 
0-1 
13 52 2- : 
Touma (INAGHE) 85 26 12-1 nachm 581 
14 9-10 ,, 852 27 9-10 Yorm. 308 
15 10-11 ,, 305 28 8-9 と 655 
16 11-12 539 29 9-10 , 820 
17 10-11 ,, 618 30 7-8 i 684 
18 10=Uitee 458 31 | Oui 437 
19 FosG = | 744 1. IV. Lit ” 200 
Barta tee 230 
20 930 ey - eo, 130 
21 10-11 ,。 | 690 8 10-14) 21 
29 10= ま に | 。 747 


Aus der Tabelle sieht man, dass das Maximum durchschnitt- 
lich in die Vormittagsstunden, meistens zwischen 10-11 Uhr fallt. 
Das Minimum wird gewohnlich gegen Abend erreicht, and es 
kommt oft vor, dass in den Nachmittagsstunden keine Tropfen 
mehr aus dem Saitleitnngsrohr fliessen; das Lochinnere wird 
vollstandig trocken und oft herrscht sogar ein negativer Druck. 
Dieser Umstand dauert eine Zeit lang, bis die Safttropfen allmah- 
lich wieder erscheinen. : 

Das Jahresmaximum der taglichen Saftmenge ist je nach den 
ausseren und inneren Umstanden verschieden. Der durchschnitt- 
liche Wert der sechsjahrigen Beobachtungen, die in Tab. II 


dargestellt sind, ist ca. 321. Die bisherige grosste Saftmenge 
war ca. 40 1, (1911). 
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Tab. 


or 


PEI. 


Jahr 

1907 | 10-11. 
1909 25-26. 
1911 28-29. 
1913 21-22. 
1914* 22-23. 
1915 5-6, 


661 
TII 


Saftmenge in 1. 


Durchschnitt- 
Witterung 


| liche Temperatur | 


31,100 
28,750 
40,270 
27,300 
34,500 
32,005 


| 


| 11.6?C Regen 

| 12° | klar 
12,5° triib 
12,8° as 
12,4° | Regen 
14,4° 


‘9 


*Die Beobachtungen von 1914 wurden wegen meiner Reise von Herrn Dr. &. 
HrBrNo iibernommen und die Messungen in anderen Jahren hauptsichlich yon meinem 
friheren Assistenten Herrn Dr. K. Korrpa ausgefiihrt. 


Wie oben mitgeteilt, haben wir bei Carpinus yedoensis cin 
interessantes Versuchsobjekt gefunden, welches einerseits eine 


erstaunlich grosse Saftmenge ausfliessen lasst und anderseits 
auffallende Schwankungen der Blutungstatigkeit zeigt. 


Tokyo, im Juli 1915. 


A propos d’un type nouveau des plantes 
variees non-mendéliennes’. 


Par 


Neiitiro Ikeno. 


Grace aux belles recherches de différents savants sur le mode 
héréditaire des plantes variees, nous en avons a présent quelques 
documents précieux. Un des faits les plus intéressants en con- 
cerne une forme, qui n’obéit pas ala loi de disjonction mendéli- 
enne et qui transmet la variégation seulement par la mére, comme 
par exemple Mirabilis Jalapa albomaculata”: quand on fait le 
croisement entre cette forme comme la mére et une forme verte 
comme le pére, on obtient des descendants variés, tandis que 
l’hybridation inverse conduit a l’engendrement d’individus, tout 
a fait normaux, d’ot l’on a avancé l’hypothése, que la varie- 
gation chez cette forme-la est une maladie, localisée exclusive- 
ment dans le cytoplasma (ou les plastides selon quelques auteurs) 
de Voosphére, n’ayant rien a faire avec le noyau cellulaire™. 


(1) «Uncertain nombre de plantes possédent des feuilles, qui, bien que développées 
4 la lumiére, sont plus ou moins complétement dépourvues de chlorophylle et méme 
de xanthophylle...... On dit que de telles feuilles sont panachées. Mais il ya panachure 
quand, 4 la coloration verte normale, s’ajoute du brun, du rouge ou du jaune...... Or, 
i proprement parler,...... dans celles (=feuilles) qui sur toute la surface du limbe ou 
sur une partie seulement sont jaunatres ou blanches par disparition de Ja matiere verte 
1 y a variégation. On peut done distinguer, en dehors des feuilles vertes, des feuilles 
colorees (folia colorata) et des feuilles variées (folia variegata). Cependant Tusage a 
prévalu de désigner en frangais les derniéres sous le nom de feuilles panachées.» (GRIFFON, 
Ann. d. Se. nat. Botanique. Sér. VIII, Tome X, 1899, p. 61). J’ai employé dans cette 
note toujours les mots variés et variégation pour les plantes et feuilles dépouryues 
partiellement de chlorophylle. 

(2) Correns, Zeits. f. ind. Abst. und Vererbungslehre Bd. I, 1909, p. 291.—Baur, 
ditto, Bd. IV, 1910, p. 81—Suuttz, Ber. d. Deuts. Bot. Ges. Bd. XXXI, 1913, p. (40). 
—GreEGoRY, Journ. of Genetics, Vol. LV, 1905, p. 308. 

(8) CorrENs, Le. et Zeits. f. ind. Abst. und Vererbungslehre Bd. II, 1901, p. 331. 
—Baur, ditto, Bd. I, 1901, p. 348. 一 ば は REGORY, le. 
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Or, dans ma culture du Capsicum annuum, j'ai obtenu, il y a 
trois ans, une forme variée, qui se distingue de celle citée ci- 
dessus, en tant qu’elle transmet la maladie non-seulement par la 
meére, mais encore par le pére. Le but de cette note est de 
présenter briévement les résultats de mes recherches expérimen- 
tales sur l’autofécondation de cette forme et sur son croisement 
avec une forme verte, les détails étant réservés pour le futur. 
Parmi mes cultures du Capsicum annuum, commencées en 
1910, il ya une variété avec des fruits jaunes pendants, désignée 
dans mon jardin expérimental par le numéro 17B et maintenue 
en lignée pure des le début de ma culture. En 19138, parmi plus 
de 100 pieds de cette variété, les deux se sont apparus, qui 
s’étaient distingués déja a l’état jeune par leur port bien aberrant 
et dans lesquels le feuillage, les tiges, méme les fruits sont plus 


ou moins complétement dépourvus de la matiére verte. Par 
exemple, le limbe porte des taches jaunatres pales de grandeur et 
forme trés diverse; il est en outre plus ou moins irrégulicrement 
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frisé, surtout quand jeune, ce quiest due a la croissance inégale 
des portions vertes et albicantes; quelquefois, lors de la variéga- 
tion trés accusée les feuilles sont fort chétives en vertu de la 
croissance beaucoup affaiblie. (Voyez la figure). 


I. Autofécondation. 


Sur un des deux individus variés apparus en 1918, j’ai obtenu 
par l’autofécondation un certain nombre de graines, qui ont donné 
naissance en 1914 aux 338 pieds, qui étaient sans aucune excep- 
tion plus ou moins variés. Ce qu’il importe d’ailleurs de remar- 
quer ici, c’est que chaque individu l’est au degré fort différent 
de un a l’autre. Bien qu’il y en ait une série indéfinie de grada- 
tions, j’ai rangé tous ces pieds dans les deux classes selon l’inten- 
sité de variégation. La classe I ou celle d’individus variés au 
moindre degré comprend ceux presque entiérement normaux, ayant 
seulement quelques feuilles légérement variées, ou au plus ceux 
qui portent un certain nombre de feuilles assez hautement malades. 
A Végard de la classe II ou celle de ceux variés au plus haut 
degré, le feuillage est entiérement et en général fortement varié, 
quoique l’on puisse y apercevoir quelques branches vertes trés 
fréquemment; les cotylédons en sont tantOt verts, tantot plus ou 
moins complétement dépourvus de la matiere verte. Remarquons 
encore qu’il ne se trouve aucun pied, qui, n’ayant rien de chloro- 
phylle, est tout a fait albicant et destiné 4 périr bientot apres la 
germination. Sur 358 pieds cultivés en 1914, on a pu ranger 
les 254 (ou 75 p. 100) dans la classe II ou celle de variégation 
intense et seulement les 84 (ou 25 p. 100) dans l’autre classe 
ou celle de variégation faible, c’est-a-dire le nombre d’individus 
appartenant a ces deux classes est sous le rapport de 3 a 1. 

Les résultats de l’autofécondation d’individus des deux classes 
signalées ci-devant sont en accord parfait avec ceux observés 
lors de la génération précédente, car les descendants sont variés 
sans aucune exception et en outre au degré bien différent de 
lun A l’autre. Il a été d’ailleurs constaté, que, dans la descen- 
dance de la classe II le nombre des plantes intensement variées 


- 
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est beaucoup plus grand qu’il ne l’est dans celle de l’autre classe; 
en d’autres termes, plus le degré de variégation du parent sera 
haut, plus nombreux seront les descendants intensement variés. 

En résumé, 1° la forme variée du Capsicum annuum apparue 
en 1913 dans mon jardin expérimental est une variété tout A 
fait constante et 2° le degré de variégation de chaque individu 
est transmis par l’hérédité. 


II. Hybridation. 


En 1918, j’ai effectué l’hybridation de la forme variée indiquée 
ci-dessus par une forme tout a fait verte, ainsi que sa réciproque. 
Les 246 pieds descendus en vertu de ces deux hybridations, 
étaient, sans exception, plus ou moins variés. Aussi a-t-il été 
constaté, que la variégation dont il s’agit dans cette note est 
transmise tant par le pére que par la mére. Ce qu’il nous intéresse 
surtout chez ces croisements, c’est que, dans cette génération 
hybride F,, il y a une série de gradations 4 l’égard de l’intensité 
de variégation de chaque individu, comme il l’était lors de 
Vautofécondation signalée ci-devant. Sur les 246 pieds apparte- 
nant a la génération F,, les 196 (ou 74 p. 100) ont pu étre 
rangés dans la classe I (ou celle de variégation peu intense) et 
seulement les 64 (ou 26 p. 100) dans la classe II (ou celle de 
variégation forte); c’est-A-dire dans ces expériences le rapport du 
nombre d’individus hautement variés a celui de ceux faiblement 
malades est a peu Dres de 1 A 3, ce qui est précisément l’inverse 
des résultats de autofecondation, of ce méme rapport a été, 
comme on a vu tout a l’heure, de 3 A 1. Aussi, dans la descen- 
dance d’une forme variée, les individus fortement variés sont-ils 
beaucoup moins nombreux par son croisement avec une forme 
verte qu’ils ne le sont par son. autofécondation; en d’autres 
termes, le degré de variégation dans la descendance d’une forme 
variée peut étre pour ainsi dire étendu au moyen d’un croisement 
avec un individu vert. 

L’autofécondation des membres appartenant a cette généra- 
tion F,, soit fortement variés, soit peu intensement, a donné cet 
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an un certain nombre d’individus F。 tous variés sans exception, 
ce qui nous autorise A conclure, que le mode héréditaire de la 
forme variée dont il s’agit ici n'est pas conforme a la loi de dis- 
jonction mendélienne. . - 

En résumé, 1° la variegation du Capsicum annuum est 
transmise par la mére aussi bien que par le pére ; 2° un nombre 
beaucoup plus petit d’individus fortement variés est contenu dans 
la descendance issue du croisement entre la forme variée et celle 
verte qu’il ne l’est dans celle issue de l’autofécondation de cette 
méme forme; et 3° la loi de disjonction de MENDEL n’est pas 
applicable ici. 


Voila ce que j’ai observé jusqu’aujourd’hui a propos du 
mode héréditaire de la forme variée 17B. J’ai obtenu cependant 
en 1914 un certain nombre des plantes variées sur la troisiéme 
génération de deux hybrides du Capsicum 24x 26 et 4x19. Par 
exemple, a l’égard des hybrides premiers, j’ai obtenu 4 plantes 
plus ou moins variées sur plus de 3000 pieds et a Végard des 
derniers, 19 sur plus de 30 000. En outre, les résultats de mes 
expériences sur l’autofécondation de ces membres et sur leur 
hybridation avec ceux verts accordent presque parfaitement avec 
ce que j’ai décrit ci-devant sur la variete 17 B, ce qui va par suite 
a confirmer toutes mes observations sur la variété derniére. 


Le mode héréditaire des formes variées, consignées dans cette 
note, est en accord, sous divers rapports, avec celles étudiées 
jusqu’A présent, comme Mirabilis Jalapa albomaculata; mais 
vu la transmission héréditaire de la variégation tant par la mére 
que par le pere, elles doivent étre regardées comme un type tout 
a fait nouveau. Naturellement donc l’hypothése énoncée ci-devant 
de la localisation exclusive de la maladie dans le cytoplasma ou les 
plastides de l’oosphére n’en est pas applicable. Mais alors faudra- 
t-on tirer la conclusion, que le noyau cellulaire y joue le role de 
la transmission héréditaire de variégation, comme a l’ordinaire? 
Je crois que cela n’est pas nécessaire et que, méme sans cette 
supposition, on peut arriver A une explication satisfaisante de 


Oct. 15.] S. IKENO.—PLANTES VARIEES. 2: 


I 
ear 


tous les faits signalés dans cette note concernant l’hérédité de la 
forme variée. La discussion a cet effet, ainsi qu’un exposé détaillé 
des résultats de tous mes expériences seront consignés dans un 


mémoire, qui paraitra prochainement. 


Explication de la figure. 


Photographie d’un pied du Capsicum intensement varié 4 Tetat jeune. Toutes les 
feuilles fortement frisées et deux cotylédons assez grands encore presents. (Grandear 
presque naturelle). 


De Speciebus Cacaliae Boreali-Japonicis. 
Auctore 


Yushun Kudo. 


Conspectus specierum et varietatum. 


ee involuert G—10 .…. o..cd25. 04ner ee eeee ee 2 
Squamae involucni 3—5, rariusgGme.......-s-..0.0s0-ccdsss eee 4. 
Canlis crassus;elatus.” Folia Hastata . = nea 
ac Caulis gracilis, humilis. Folia 5-lobato-hastata ............. 
GSG C. chokaensis. 
Folia subtus pubescentia. Tnvolucri squamae pubescentes 
vel glabrae, plerumque breviores latioresque ............... 
es [ne bse cc coe eS ov ace C. hastata, var. pubescens. 
~) Folia glaberrima vel subtus ad nervos parce pilosa. In- 
volucri squamae glabrae, rarius pubescentes, plerumque 
longiores angustioresque......... C. hastata, var. glabra. 
4fAxillae bulbiteraiers s.25 02 22... ..<c0s: Ree esas Si 4. oer 5 
lAxillae nudae ccc. ーー 6 
Folia cordato-deltoidea vel cordato-reniformia, subtus in- 
cano-araneoso-tomentosa. Petioli non auriculati ...... 
ic Soahins We RRR oe on oe C. bulbifera. 
i 5-lobato-reniformia vel deltoideo-hastata, utrinque 
glabra. Petioli auriculati ............ C. Matsumuraeana. 
se Olia deltoideo-hastata...cc:...:.) Bees  。 ラッ ニニ ニニ tf 
Poltarreniformias:. 本 ec 8 
pee palmati-fida vel partita 2222ce........:025: :2:02--eeeeeeeeee pil 
Capitula corymbosa. Petioli apice paulo alati.................. 
._i|)- 5 Ree sie ee C. farfaraefolia. 
Capitula paniculata. Petioli praeter basin alati............... 


こっ ここ C. farfaraefolia, var. ramosa. 
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3) aig MEWOIMETIS 鹿本 C. adenostyloides. 
Sen amacten Iie Tera, 5, \...)z) een ced... s..sascoonesdehengenbileoecees 9 
Betioh nonsanriculati . <...s.0:. C. ntko-montana. 
BRertolt uric abies... 5 5. <8 atl tee bceccexssccsecateee bekios. 10 


MAMOMICMMIM PAP PUM ACC UAE cess... .---2.6...ssessccacannccesddenoas 

し CCCEG22 SA AA ee C. auriculata, var. kamtschatica. 

? fnvoluerunmpappo;fere duplopBrevius. ....0....26.0...ccc0ceceeeceeoebe 
oe Sco ot ee RoE ne C. auriculata, var, ochotensis. 

Folia palmatifida. Involacrum flosculum aequans ............ 
ee Rane ee LES 5s 5 ERIE oes ok banca C. delphinitolia. 

TY) Folia palmatipartita. Involucrum flosculo fere duplo 
10YRGNYTUBUSCc8CoCG682ELE の 5 ジン っ っ 2 は C. Krameri. 


1. Cacalia delphinifolia Step. et Zucc. Abh. Acad. Muench. 
iv. III. (1846) p. 190; Mig. Prol. Fl. Jap. p. 112; Koidz. Bot. 
Mae Dokyo X©XTV: -p. 152; Matsum: Ind. Pl. Jap. II. 2. p. 
632, 

Senecio Zuccarini Maxim. Mél. Biol. IX. p. 298; Fr. et Sav. 
Enum. Pl. Jap. I. p. 249. 

Nom. Jap. Momyiso, Momymigasa. 

Has. Honsiu BOREALIS. Prov. Iwashiro.—Prov. Uzen—Prov. 
Mutsu: Aomori (N. Kinashi !). 

Hoxxatipo. Prov. Oshima: Todohokke (K. Miyabe!); TShi- 
zaki (K. Miyabe et Y. Tokubuchi!); Ichinowatari (Miyabe et 
Tokubuchi!).—Prov. Ishikari: Yabari (Y. Tokubuchi!); Uzura- 
kaido (Y. Tokubuchi!); Horonai (!). 一 Pror. Iburi: Tomakomai 
(Y. Kudo et T. Yoshimi!); Chitose (K. Miyabe et S. Arimoto!). 
ー ア roy. Hidaka: Samani-sando (Tokubukhi!); Saruru (Toku- 
buchi!). 

Distrin. Hokkaido, Honsiu, Shikoku, Kiusiu. 

2. Cacalia Krameri Marsum. Shokubutsu Mei-I ed. 3. 
(1897) p. 57 n. 586 et Ind. Pl. Jap. II. 2. p. 633; Iimuma et 
Makino, Zotei Somoku Dzusetsu IV. pp. 934 et 1073. 

Senecio Krameri Fr. et Sav. Enum. Pl. Jap. I. p. 248, 11. 
p. 406; Hayata, Comp. Formos. p. 28. 

Nom. Jap. Yaburegasa. 
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. Has. Honsiu BoREALrS. Prov. Iwashiro: Aizu.—Prov. Riku- 
chu: Morioka (Y. Takahashi!)—Prov. Mutsu: Towadayama 
(N. Hiratsuka !). 

DrsTRrv. Honsiu, Kiusiu, Tsushima, Formosa. 


3. Cacalia adenostyloides Marsum. Shokubutsu Mei-I ed. 
3. (1897) p. 565.580 et Ind: BIO jap. Il 22 pxi632. inate 
et Makino, Zotei Somaku Dzusetsu IV. pp. 938 et 1077; Hayata, 
Veg. Mt. Fuji p. 87. 

Senecio adenostyloides FR. et Sav. Enum. Pl. Jap. I. p. 251; 
Matsum. Cat. Pl. Herb. Coll. Se. Tokyo p. 106. 

Nom. Jap. Kani-komoriso. 

Has. HoNsrU BoOREArLIS. Prov. Iwashiro: Aizu; Azumasan. 
—Prov. Uzen: lidesan; Gassan.—Proyv. Ugo: Chokaisan. 

Distris. Honsiu, Shikoku. 


4. Cacalia niko-montana Marsum. Bot. Mag. Tokyo XIII. 
(1899) p. 84 et Ind. Pl. Jap. II. 2. p. 634; Koidz. Bot. Mag. 
Tokyo XXIV. paaliss3t 

Nom. Jap. Oh-kanitkomori. 

Has. Honsiu BOREALIS. Prov. Uzen: Asahidake. 

Distris. Honsiu (Nikko). 


5. Cacalia auriculata DC. Prodr. VI. (1837) p. 329; Ledeb. 
Fl. Ross. II. p. 626; Trautv. et Mey. Fl. Ochot. p. 56; Maxim. 
Prim. Fl. Amur. p. 165; Fr. Schm. Fl. Sachal. p. 151; Kom: 
Fl. Mansh. III. p. 687. 

Senecio dahuricus ScHULTz-Bie. in Flora XXVIII. (1845) p. 
499; Maxim. Mél. Biol. IX. p. 296; Forb. et Hemsl. Ind. FI, 
Sinsele patos 

a. ochotensis Kom. Fl. Mansh. III. p. 688; Nakai, Fl. Korea. 
II. p. 35; Miyabe et Miyake, Fl. Sachal. p. 264. 

Senecio dahuricus SCHULTZ-Brp. var. ochotensis Maxim. Mél. 
Biol DX pa 296: 

Nom. Jap. Karatuto-mimikomori1. 

Has. SacgmarrN. Sokorai (K. Miyabe et T. Miyagi!); Higa- 
shivama (T. Miyake!). 
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Distris. Sachalin, Korea, Manchuria, Dahuria, Sibiria ocho- 
tensis. 

Specimen domino T. Miyake apud Nayoro anno 1906 lectum, 
auriculis nullis, ad varietatem hujus specei a domino T. Nakai 
“ Matsumurana’’ dictam, (Bot. Mag. Tokyo XXIII. p. 187) 
accidire, viditur. 

8. kamtschatica Matsum. Shokubutsu Mei-I ed. 3. (1897) 
p. 56 n. 581 et Ind. Pl. Jap. Il. 2.-p. 632; Koidz. Pl. Sachal. 
p. 121; Miyabe et Miyake, Fl. Sachal. p. 264. 

Senecio dahuricus SCHUCLTZ-BIP. var kamtschaticus Maxim. 
Mel Biol xen .296); Fr. efasave Enum. Pl. Jap: L-p. 250; 
Miyabe, Fl. Kuril. p. 244. 

Nom. Jap. Mimikomori, Yezo-komori. 

Has. HoxxKaipo. Prov. Oshima: Hakodate (Albrecht!); 
Sasayama prope Yesashi (Miyabe et Tokubuchi!); Kakkumitoge 
(Tokubuchi!).—Prov. Shiribeshi: Kumaishi (Miyabe et Toku- 
buchi!).—Prov. Ishikari: Sapporo (Miyabe! Tokubuchi!); Mako- 
manai (IMiyabe!). 一 Pror. Teshio: Teshio (S. Hori!). 一 ror. 
Tburi: Monbetsu (E. Odagiri!); Mt. Eniwa (Miyabe et Art 
moto!).—Prov. Hidaka: Shoya (Tokubuchi!).—Proy. Kushiro: 
Onbetsu (M. Nakanura!); Kushiro (S. Nozawa!).—Prov. Ne- 
muro: Shibetsu (T. Ishikawa!).—Prov. Kitami: Wakkanai 
'(Miyabe!).—Ins. Rishir1 (W. Hirose!).—Ins. Rebun (S. Hori!)— 
Ins. Kunashiri: Ichibishinaisando (S. Yokoyama!).—Ins. Shiko- 
tan: Anama (K. Miyabe f. et G. Tanaka! M. Arai!); Matako- 
tan (IMiyabe f. et Tanaka!)—Ins. Ketoi (Kodama!) —IJns. Shimu- 
shiu (S. Yokoyama! T. Ishikawa!). 

SACHALIN. Ins. Todomoshir1: Shimizutani (Miyake!) —Litus 
occidentale: Mauka .(Miyake!); Kusunnai (Miyabe et Miyagi!). 
—Sinus Aniwa: Tomarionnai (Miyabe et Miyagi!): Rutoka 
(Miyake!); Korsakoff (Miyabe et Miyagi!): Chipesani (Miyabe, 
Miyagi et Miyake!).—Litus orientale: Sakaehama (T. Minami 
et Kanno!); Dubuki (Miyabe et Miyagi!): Chikaporonai (Miya- 
ke!); Makunkotan (Miyake! Miyabe et Miyagi!).—Regio cen- 
tralis: Oosaka (Miyake!); Mt. Susuya (Miyake!). 

Distris. Hokkaido, Sachalin, Kamtschatica. 
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6. Cacalia Matsumuraeana sp. nov. 

Caulis gracilis, erectus vel flexuosus, striatus, praeter pani- 
culam pilosiusculam glaber, 20-25 cm longus, axillis mediis 
superioribusque bulbillos gerentibus, bulbillis globosis vel sub- 
globosis, 3-7 mm longis. Folia quinque-lobato-reniformia, has- 
tato-deltoidea vel reniformia, 6—8 cm longa, 11-13 cm lata 
inter lobos grosse et irregulariter dentata, dentibus apice calloso- 
mucronatis, digitatim 5—7—nervata, utrinque glabra, subtus 
pallidiora, margine crispulo-ciliata, basi reniformia vel cuneata 
in petiolum alatum attenuata; superiora minora, brevius petio- 
lata, basi saepe cuneata; petioli basi auriculati, auriculis cordatis 
vel cordato-reniformibus. Capitula primum cernua, in racemum 
subcompositum disposita, 10-12 mm longa, brevissime pedicel- 
lata, pedicellis crispulo-pubescentibus. Involucrum lutescens, 
squamis quinque, lineari-oblongis 8-10 mm longis 1.5 mm latis 
apice obtusis medio crassiusculis margine membranaceis, glabris 
tamen apice pubescentibus, 7-nervatis. Flosculi 5 in numero, 
10 mm longi. Achenia linearia, 3 mm longa, glabra. Pappi 
solide albi, acheniis duplo longiores, corollae parum breviores. 

Nom. Jap. Komochi-mimikomori. (nov.) 

Has. Hoxxarpo. Prov. Ishikari: Mt. Yubari (H. Yanagisawa 
et A. Hamana! S. Nishida et H. Yanagisawa!); Mt. Ashiupet- 
nupuri (Nishida et Yanagisawa!)—Prov. Tokachi: Saruru (Toku- 
buchi!); Mt. Memoro (Nishida!); Mt. Pipairo (Nishida!). 

Distris. Planta endemica! 


7. Cacalia bulbifera Marsum. Shokubutsu Merl ed. 3. 
(1897): p. 56 mi582 et Ind: Pl. Jap. see: p. 632 ssikomezageor 
Mag. Tokyo XXIV. p. 153; Iinuma et Makino, Zotei Somoku 
Dzusetsu LV pp2/93 7 et 10d 7: 

Senecio bulbiferus Maxim. Mél. Biol. IX. p. 295; Fr. et Sav. 
Enum: Pl japwk p:2o1.: 

Nom. Jap. Tamabuki, Iwabukz. 

Has. HoNsro sosEarrs. Prov. Iwaki: Zuozan (Miyabe!).— 
Prov. Iwashiro: Azumasan.—Proyv. Rikuchu: Takinosawa (Miya- 
be!); Asagishi (S. Takahashi!).—Proy. Ugo: Mt. Chokai (J. H. 
Veitch!).—Prov. Mutsu: Aomori (Kinashi!). 
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8. Cacalia farfaraefolia Step. et Zucc. in Abh. Acad. Mu- 
ench. iv. III. (1846) p. 190; Mig. Prol. Fl. Jap. p. 113; Iinuma 
et Makino, Zotei Shomoku Dzusetsu IV pp. 938 et 1076. 

Senecio farfaraefolius Maxtm. 2. farfaraefolia Maxim. Mél. 
Biolei x) p. 294; Fr: et Sav-eBnum. Pl. Jap. I. p. 250. 

Cacalia farfaraefolia Sirs. et Zucc. /2. farfaraefolia Matsum. 
indebiwpape lie 2p. 633. 

Nom. Jap. Komoriso. 

Has. Prov. Iwaki: Zuozan (Miyabe!). 

Disrris. Honsiu et Kiusiu. 


8. ramosa Mavsum. Shokubutsu Mei-I ed. 3. (1897) p. 56. 
n. 584; Kom. Fl. Mansh. III. p. 689 ; Nakai, Fl. Korea. II. p. 35. 

Senecio farfaraefolius MAxIM. ¢. ramosus Maxim. 1. c.; Fr. 
Chsavs 1eic. 

Nom. Jap. Ohba-komori. 

Has. HoNsru BorREALIS. Prov. Iwashiro: Azumasan; Aizu. 
—Prov. Rikuzen: Tidesan. 

Hokrkrpo. Prov. Oshima: Kakkumitoge (Tokubuchi!).—Prov. 
Ishtkari: Maruyama prope Sapporo (Tokubuchi!). 

Distris. Honsiu, Hokkaido, Korea, Manchuria. 


9. Cacalia chokaensis sp. nov. 

Caulis gracilis, erectus, striatus, glaber. Folia quinque- 
lobato-deltoideo-hastata, 7-11 cm longa, 8-14 cm lata, basi 
cuneata, in petiolum attenuata, inter lobos grosse et irregulariter 
mucronato-dentata, utrinque glabra, margine ciliata; petioli non 
auriculati, laminis breviores. Inflorescentia corymbosa, puberula. 
Capitula minora, 7-8 mm longa, saepe longe pedicellata. In- 
volucrum umbrinum, pappo brevius, squamis 8-10, _ lineari- 
lanceolatis, 8 mm longis, glabris tamen apice pubescentibus 
acutis, medio crassiusculis margine membranaceis 3-nervatis. 
Floscula 8-12.7 mm longa. Achenia linearia, 1.5 mm longa, 
glabra. Pappi albi, achentis triplo longiores, corollae parum 
breviores. 
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Nom. Jap. Kobana-no-komoriso. (nov.) . 
Has. Honsiu Boreas. Prov. Ugo: Mt. Chokai (ipse!). 
Distris. Planta endemica ! 


10. Cacalia hastata L. Spec. Pl. ed. 1. (1753) p. 835; 
Ledeb: FL -Alt. 1V.p, 52 ét Fl.-Ross. I: p. 626; DC. Prodiave 
p. 327; A. Gray, Bot. Jap.-p. 395;’Trautv. ef Mey. FI. Ochot. 
p. 56; Rek et THF. Ayan. p. 104; -Frs Schms Fl Sachalam 
151; Kom. Fl. Mansh. III. p. 689. 

Senecio sagittatus SCHULTz-Bip. in Flora X XVII. (1845) p. 
498; Maxim. Mél. Biol. IX. p. 292; Fr. et Sav. Enum. Pl. Jap. 
I. p. 250; Herd. Pl. Radd. III. 2. p. 107; Miyabe, Fl. Kuril. p: 
244:;; Forb. et Hemsl: Ind. Fl. Sm: i p. 456; Diels erie 
China p. 619. 


a. pubescens LEpgB. 1. c.; DC. 1. c.: Trautv. et Mey. 1. c; 
Rgl. 1. c. et Fl. Ussur. p. 91; Koidz: Pl. Sachal. p. 121i 
da, Fl. Shikotan p. 475; Miyabe et Miyake, Fl. Sachal. p. 263. 

Senecio sagittatus SCHULTz-Bip. の . pubescens Maxim. Mél. 
Biol; 1X. p 292) 

Nom. Jap. Urage-yobusumaso. 

Has. Honsiu BorEALIs. Prov. Iwashiro: Aizu. 

HoxxKarpo. Prov. Oshima: Ishizaki (Miyabe et Tokubuch1!) ; 
Sasayama prope Esashi (Miyabe et Tokubuchi!).—Ins. Okushiri 
(Miyabe et Tokubuchi!).—Prov. Ishikari: Sapporo (Tokubu- 
chi!); Moiwadake (Tokubuchi!).—Proy. Tokachi: Uraboro (K. 
Hori!).—Prov. Kushiro: Akangun (Sukeo Ito!).—Prov. Nemuro: 
Chipninshibet Shibetsu (T. Ishikawa !).—IJns. Kunashir1: Tomart- 
mura (H. Tanaka!). 一 7zs. Shikotan: Matakotan (Miyabe f. et 
Tanaka!).—Jns. Etorofu: Shibetoro et Sokiya (Miyabe f. et 
Tanaka!).—IJns. Urup: lwayadomari (K. Uchida!). 

SaCHALIN. Ins. Todomoshiri.—Litus occidentale: Wendgishi; 
Tomaribokeshi; Mauka; Shiranushi; Kusunnai; Usutomanat; 
Pilewo.—Sinus Aniwa: Tomarionnai.—Litus orientale: Naionnai; 
Dubuki; Chikaporonai; Shikka; Duwatakko; Tarankotan; Ta- 
raika.—Regio centralis: Takinosawa.—Regio borealis: Buriu; 
Golojikoff ; Sekisedufuri; fl. Koruria. 
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B. glabra WEDES: 1. cgUeg i c.; Trautv. et Mey. 1. c.; 
Rgl. 1. c.: Nakai, Fl. Korea. II. p. 35; Matsum. Ind. Pl. Jap. 
Il. 2. p. 633. 

Senecio sagittatus ScHutz-Bie. f. glaber Maxim. Mél. Biol. 
Bx 292) 

Nom. |]AP、 Yobusumaso. 

Has. Honsiu sosEarrs. Proy. Iwashiro: Aizu.—Prov. Riku- 
chu: Mt. Iwatesan (Miyabe!). 

Hokkarpo. Prov. Oshima: Onuma (Tokubuchi!)—IJns. Oku- 
shirt (Miyabe et Tokubuchi!).—Prov. Ishikari: Sapporo (Miya- 
be!).; Sorachi (Miyabe!); Sorachibuto (Miyabe!); Utashinai 
(Tokubuchi!).—Prov. Teshio: fl. Teshio (Ishikawa!). 

SACHALIN. Litus occidentale: Mt. Ushoro; Nayashi—Litus 
orientale: Chyakamaushinai.—Regio borealis: Hamdasa. 

Disrris. sp. Honsiu, Hokkaido, Sachalin, Korea, Manchuria, 
China, Kamtschatica, insula Beringii, Sibiria, Dahuria, Mongolia, 
Rossia septemtrionalis. | 


Erythrophylium Gmeliné (Grun.), Nov. Nom. 


By 


Kichisaburé Yendo. 


In 1870, Grunow” proposed a new specific name, Kallymenia 
Gmelini, for a specimen collected in the Kurile Islands and kept 
in the Botanical Museum of Berlin. He regarded the specr- 
men to belong to the species what GMELIN has illustrated in 
Hist. Fucorum, Pl. XXIII. In explaining the plate, GMELIN 
simply writes "Fucum Palmettam insigni magnitudine sistet”’ 
and nothing further seems to be stated in the work. GRuNow 
assumed that the plant illustrated by GMELIN should have been 
probably from the North Pacific as many others in the work 
areso. This assumption might be admissible as we find GMELIN” 
mentions ‘‘littora Oceani septentrionalis et maris mediterranei”’ 
as the locality of Fucus palmetta. It is, however, to be noted 
here that in the North Pacific there are at least two known 
species of Florideae which may he equally referred to the 
figure given by GMELIN in the above cited work. The one is 
the mentioned species Kallymenia Gmelini Grun. and the other 
is Nitophyllum Ruprechtianum J. Ac. As the illustration is 
rough and no description in detail is given for it, the referrence 
as done by Grunow can hardly be readily approved. 

DE ToNr' first expressed a question on GMELIN’s plant and 
he stated “‘mihi videtur cum Phyllophora nervosa potissimus 
econgruens.’’ But he? afterward mentioned the plant under Ery- 


1) Reise der Novara, Algae. p. 72, foot-note. 
2) Hist. Fucorum, p. 183. 

3) Syll. Alg. IV, p. 305. 

4) Ditto, p. 1640. 


~~ 
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throphyllum delesserioides J. AG. J. AGarpu* described the 
structure and fructification of the plant (under Rhodymenia 
Gmelini). His statement, however, is very doubtful to me as 
will be further discussed below. SETCHELL and GARDNER men- 
tion a specimen from Agattu Island, Alaska, under Kallymenia 
Gmelini, in their joint work Algae of Northwestern America, p. 
307. They state that the plant has a certain resemblance to 
Kallymenia ornata J. Ac., but is smaller and differs somewhat 
in structure of the cross section of the blade. 

The specimen upon which Grunow’s statement is based are 
still preserved in excellent condition in the Botanical Museum of 
Berlin. After a close examination of the specimens in Berlin and 
studying further on the material collected by myself in Japan, 
I now propose to transfer Kallymenia Gmelini GRUN. to the 
genus Erythrophyllum. As I was not fortunate enough to see 
GMELIN’s original, I can not give any decisive view on GrRUNOW’S 
identification. 

Judging from the statement given by SETCHELL and GARDNER 
in the paper alluded to above, I am strongly in doubt if their 
plant should belong to a quite different species from the plant 
under the subject. 

In a young stage, the plant resembles in its general appear- 
ance to a similar stage of various species of Kallymenia, such 
as K. reniformis, K. Harveyana, K. schizophylla, &c., in having 
simple, ovate or reniform frond, abruptly narrowed into a short 
stipe. The blade expands as it developes, splits into several 
segments, and finally become laciniated till to the base. The 
root is disc-shaped, pretty larger than in proportion to the 
frond, and has elevated surface. The margin of blade is at first 
entire, but when the laciniated lobes begin to expand and split 
further, both outer and inner margin of a segment are minutely 
but sharply spinulated. When a frond has further developed, 
the basal part of a laciniated lobe is eroded away by degrees, 
adding more length to the early-formed stipe. 

In a well-grown specimen, the stem is 3—4 inches in length, 


1) Anal. Alg., Cont. V, p. 59. 
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compressed terete and branched irregularly in one plane. Each 
branch terminates with an irregularly clefted or longitudinally 
splitted blade, which in general outline is fan-shaped, cordate or 
reniform. The basal part of a blade may often be more or less 
thickened but no sorts of rib or vein is to be found in the blade. 
The substance of blade is thin and papyraceous, and easy to 
decay when put in the fresh water; the surface, much uneven, 
hence labyrinthal when pressed for a herbarium specimen. 


Fig. 1. A part of cross section of 
blade. 


Fig. 2. <A part of longitudinal sec- 
tion of blade. 


Fig. 3. A part of cross section of 


() \G)) ⑲9 N 
0 の 00006 


stem, showing about a half of the 
SS thickness. 
seal All magnified 160 times. 


The structure of frond may be roughly distinguished into 
three parts, epidermal layer, corticaland medullary portion (see 
the text figures), The epidermal layer of the blades consists of 
single layer of small ellipsoidal cells with the longer axis per- 
pendicular to the surface. In the stem, it becomes two or three 
layered without any remarkable change in the shape and size 
ofthe cells. In the cross sections, two or three of them—in the 
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stem, of those in the deepest position 一 zure seen connected to a 
cortical cell by the plasmic threads. 


The cortical portion is built up with a few layers of cells of 
rather loose aggregation imbedded in a soft gelatinous matrix. 
The cells just beneath the epidermal layer are spherical. Each 
joins with the neighbouring ones as well as with the overlying 
epidermal cells by the thick plasmic threads. Below this layer 
of spherical cells and overlying upon the medullary portion, 
there is one layer of large flat cells, each of which also joins 
with most cells which may comeincontact with it. The cortical 
cells are rich in a granular content. 


The medullary portion occupies more than half otf the thick- 
ness of a blade. It consists of large and elongated ellipsoidal 
cells, mostly compressed or elliptical in cross section. They are 
longitudinally disposed without definite order. The plasmic 
connections between the neighbouring cells are remarkably thick, 
so that in the dried specimens, as the cell-contents are shrunk 
into fusiform or fibrous masses, the whole part of the medulla 
appears as if composed of anastomosing hyphal cells. 

In the stem, the medullary cells become much more elongated 
and narrowed than in the blade, and some of them traverse 
obliquely through the intervals between the larger cells. A cross 
section of such construction induces us to bring the plant near 
by Kallymenzia. 

A peculiarity in the structure of the present plant is the 
presence of a yellowish homogeneous substance in some of the 
medullary cells. It resembles in appearance to the hyaline content 
generally found in the carpogonal cells of various red algae. 
The cells containing it are more elongated than the others and 
seem to have no any fixed position in the medulla. In the dried 
specimens it is hardened into a cartilaginous mass with smooth 
surface. The shape of the mass is variable according to the cell 
in which it is held, but in most cases, rod-like or fusiform of 
irregular outline. In the long stretched medullary cells of the 
stem it is mostly narrow and filamentous. Sometimes a few 
prick-like processes may be seen on it. These processes are 
continuous to the threads of the adjacent cells. A similar thing, 
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but not so conspicuous as in the present plant is also to be 
found in Erythrophyllum delesserioides J. Ac. I have not — 
any research on this content in a fresh material. 

RupRECHT observes a similar cell-content in Crossoearpus 
lamuticus. He says:- ‘“‘Ueber ihre Verteilung und Bedeutung bin 
ich nicht ganz aufklart worden.”’ In the specimens which I have 
collected in the Kurile Islands and identified to RupRECHT’s 
species, this cell-content is quite common in all parts of frond. 
Long and fusiform ones are generally in the position of an axial 
cell of the blade, and the small filiform or clavate ones are 
scattered in the medulla without any fixed order. In these 
smaller cells I find some cases which seem to me to link a 
granular content with the homogeneous substance. For further 
detail I have but to repeat RuPRECHT’s words quoted above. 

The specimens in my possession are all sterile. 

Although its fructification is not known, the present plant 
exactly coincides with Erythrophyllum delesserioides J. AG. in 
the essential characters of the structure of frond. The latter 
may be separated from the former by having a prominent rib 
in a blade. In Florideernes Morfologi, Pl. XV, fig. 2, J. AGARDH 
illustrated a cross section of a blade of 万 . delesserioides.. The 
figure shows indeed a structure ‘‘som synes narrmast Overen- 
stimma med den hos Callophyllis forkommande,” by having 
small cells between the large parenchymatous ones. In fig. 3 
of the same plate, he delineated a network of the long stretched 
cells “som bilda det axila knippet i stipes och costa.” So far 
as I could ascertain on the specimens which I have collected on 
Vancouver Island, B.C., I can not but doubt what J. AGarpH 
has given as fig. 2. This figure, together with its explanation, 
does not agree with the statement on page 21 of the same work, 
where the author discusses the formation of ribs and veins of 
various red algae. In his later work” he describes more of the 
structure of midrib of Erythrophyllum by the cross sections but 
nothing important on that of the blades. He, however, observes 
a close resemblance of the structures of the fronds of Polyneuron 


1) Tange des ochotischen: Meeres, p. 265. 
2) Anal. Alg., Cont. V, p. 58; . 
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ealitornicum J. AG. and Crossocarpus Jamuticus Rupr. The 
former is a name, as already pointed out by SETCHELL and 
GARDNER,” and after my own examination on the originals, 
given to a fruit-bearing, aged form of Erythrophyllum deless- 
rioides J. AG. Repeated observations on the sections of the 
blades of E. delesserioides, invariably proved the identity of the 
structures in both it and the present plant. 

Erythrophyllum Gmelini (GRUN.), as now I propose to call 
the present plant, seems to me apparently common in the North 
Pacific. As the species has been incompletely described without 
any illustration, some doubtful torms of it might have been 
passed under various specific names. It will not be superfluous 
to mention below something to be further studied relating to 
this question. 


Both Crossocarpus and Erythrophyllum were hitherto re- 
presented by single species. They were readily distinguished 
from each other when provided with the cystocarps”; and when 
sterile, by the absence or presence of the midrib. In the structure 
of blade and in having the characteristic homogeneous cell- 
content, both have common peculiarities. Now the species under 
consideration is known in the sterile form only, as it appears 
to me, and has no sort of midrib in the blades. Consequently, 
it may be doubted if it will be better reckoned under Crossocarpus 
than Erythrophyllum. But the formation of the stem im an 
advanced stage of development as well as the substance of the 
blades, lead me to expect to find its cystocarps in the manner 
of Erythrophyllum and not of Crossocarpus. 

Ruprecu? illustrates three specimens of Crossocarpus lamu- 
ticus in his Tange des ochotischen Meeres, Pl. 14. The form 
represented by fig. c in the same plate resembles so much with 
a young stage of the present species, and it was one of my 
prospects during the tour in Europe to examine and compare it 
with the other forms shown in the plate. In the herbarium of 
the Academy of Science of St. Petersburg, I have seen one of 


I) lees p: 304. 
2) Cfr. Rurrecur: Tange des ochotisehen Meeres, p. 265; and SrrcHELL and 
GARDNER: Algae of Northwestern America, p. 504. 
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the originals as shown by fig. b, but unfortunately not the two 
others. 

KJELLMAN mentions Crossocarpus lamuticus RUPR. in Om 
Beringhafvets Algflora, p. 30. The specimen is kept in the Bo- 
tanical Museum of Upsala. It is a sterile and small specimen, 
quite resembling to the form shown by RuPRECHT as PI. 14, fig. c 
of the above cited work. In its substance and general appearance 
I have a strong doubt on its determination if it might be more 
safely taken as a young form of the present species. 

In the Agardhian Herbarium, any specimen of either Kally- 
mena Gmelini GRUN. or Rhodymenia Gmelini GRUN. could not 
be found by myself. J. AGARDH mentions its tetraspores to 
occur among the cortical cells and cystocarps in small dots re- 
sembling to those of Iridaea. GruNow’s originals in Berlin, as 
far as I could understand, are sterile and the author gives no 
account on the fructification of his plant. I am, therefore, in- 
clined to reserve the observation by J. AGARDH as a question 
until we could obtain more specimens of the fruit-bearing plants. 
In the Herbarium, some of the specimens of K. rosacea J. AG., 
especially those from Spitzbergen, appeared to me to be com- 
parable with KyeLLMAN’s specimen of Crossocarpus lamuticus 
at Upsala, and consequently with the present. Scumitz” has 
ever referred K. rosacea J. Ac. to Turnerella. ‘This is, however, 
perhaps by some misunderstanding. 

Finally, a specimen is distributed as Phyc. Bor.—Amer. No. 
934 under Rhodymenia palmata f. mollis SETCH. et GARDN. On 
the label attached to the specimen, the authors note:—‘ They 
seem to be in many ways RuprecuH?T’s Crossocarpus lamuticus, 
and it was the intention of the distributors to place them under 
the latter specific name. Prof. KJELLMAN, however, has ex- 
amined some of the material, and has decided that it is not 
identical with RopREcHT'S species. Consequently it is distri- 
buted under the provisional name given above.” I have seen a 
specimen of it in a herbarium in Europe but tried no microscopical 
examination on it. It appeared to me that KJELLMAN’S sugges- 


1) In Rosenvence: Gronlands Havalger, p. 818. 
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tion was all right but a comparison with the present species 
might not be useless. The authors” referred to it a specimen 
distributed by Miss. TirpEN as American Algae No. 304 under 
Grateloupia Cutleriae. The specimen of it in my possession isa 
true Rhodymenia not comparable with either Erythrophyllum or 
Crossocarpus. 

As may be well understood, the questions above stated are 
provoked from rather superficial observations. Still, they are 
mentioned hr.re with the hope of calling attentions of those 
algologists who may happen to touch to the problematic 


members in future. 


Sapporo, Aug. 11, 1915. 


D)iedec. ep: ol. 


On Some New or Little Known Plants — 1 


from Northern China. 


By. 


Yoshitada Yahe. 


1. Panicum trypheron ScHurT. Mant. II. 244; Hook. f. Fl. 
Br. Ind. VII. p. 47; ReENDLE in Jonri. Linn, Soc. XXOSViesp: 
333. 

Hab. North China: dry sandy plain of Nan-haitze near Peking 
(Sept. 1906. fl. fr.); Manchuria: Moukden (21. Aug. 1914: fr.). 

This south Asiatic species hitherto only known from 
Tientsin. 

2. Deschampsia chinensis xr. 

Root firbrous. Culm tufted, smooth, very slender, capillary, 
20-25 cm. long. Leaves almost all radical, 3-5 cm. long, very 
narrow, capillary, straight; ligule short, truncate. Panicle 
spreading, sub-nutant, trichotomous; branches few, slender, 
capillary, scabrous; branchlets short alternate. Spikelets 6 mm. 
long, 2-flowered, purple. Glume I smallest, 2.5-3 mm. long, 
ovate-lanceolate, acute, 1-nerved; gl. II 3.56 mm. long, 3-nerved, 
pilose at the base; gl. III 5-6 mm. long, acuminate, pointed to 
the awn, 5-nerved, ovate, purple striped at the tip. Palea 4.5 
mm. long, narrow ovate, 2 keeled; keel setose. Anthers small. 

Very closely related to Aira atropurpurea and D. flexuosa, 
but easily distinguishable by rather small spikes and gl. III 
acute or acuminate, not truncated. 

Hab. North China: near the summit of Mt. Siaowutaishan, 
about 3000 m. alt. (31. Jul. 1906 fl). . 

3. Pappophorum brachystachyum Jaus. et SpacH. “‘TIl. 
Pl. Orient. IV. t. 824’; STEuUD. Syn. Gram. p. 200. Enneapogon 
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brachystachyus STAPE. ReENDLE in Journ. Linn. Soc. XXXVI. p. 
BOG es | 

Hab. North China: Peking, on the dry wall of the city (Aug. 
flow.), very common; Eastern Mongolia: Shih-chia-tzu + 37 
(S. Haswimotro 29. Aug. 1910). 

4. Melica Gmelini Turcz. STEup. Syn. Gram. p. 289; Ret. 
Tent. Fl. Ussur. p. 169; Maxim. Prim. Fl. Amur. p. 322; Francu. 
Pl. David. I. p. 336; Komaroy, FI. Mansh. I. p. 296; RENDLE in 
Journ. Linn. Soc. XXXVI. p. 418. 

Hab. North China: at the summit of Mt. Pohuashan alt. 
2500 m (Jul. 1905); alpine region of Mt. Siao-wutaishan (Jul. 
1906) ; Mt. Wataishan (Jul. 1907). 

Northern Manchuria: Keelin, along the river Soongari (Sung- 
hua-chiang). (June 1914. T. Kacut coll). 

5. Bromus inermis Leyss. Fl. Hall. p.16;Sreup. Syn. Gram. 
p-o21; STAPF inj HooK.:f. PlBe. Ind. VII. p. 357;. AscHERs. 
u. GRAEBN. Syn. Mitteleur. Fl. IE. 1. p. 589. 

Hab. Shan-hsi: Eastern peak of Mt. Wutaishan (Jul. 1907. 
and Y. Nacat Jul. 1908). | 

6. Stipa mongholica Turcz. Sreup. Syn. Gr. p. 132; Hook. 
feel Br. Indep. 229: ReNDLEwm Journ: . Linn: Soc. XX XVI. p.- 
382; Ptilagrostis mongolica GRISEB. in LEDEB. FI. Ross. IV. p. 
447; Turcz. Fl. Baic. Dah. I. 1. p, 302. 

Hab. Prov. Chihli: at the top of Mt. Siao-wutai (jul. 1906) ; 
Shanhsi: Mt. Wutaishan (Jul. 1907 f1.). 

7. Carex (Hymenochlaenae) capillaris L. var. pohua- 
shanensis M. Rhizome dense caespitose. Stem 20-35 cm. long, 
strict, filiform, obtuse-angled, smooth, leafy below. Leaves much 
shorter than the culm, 10-25 cm. long, 3mm. broad, flat, often 
prolonged and forming scabrous acumen. Vagina brownish at 
base, margin more or less fibrous. Spikelets 4-5; terminal one 
staminate or sometimes gynaecandrous, linear, 7-10 mm. long, 
erect or nutating; peduncles slender scabrous. Lateral three or 
four spiklets 2 oblong 8-13 flowered; the lowest long pedun- 
culate 15-18 mm. long, 3 mm. diam. lax-flowered, subcernuous; 
bracts long, foliaceous. Glumes $7 obovate-oblong, rotundate, 
margin hyaline; glumes 2 obovate 2 mm. long, apex rounded 
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or obtuse or shortly acuminate, green-keeled, margin broad, 
scabrous. Rachis scaberulous. Utricles 3 mm. long, ovate- 
elliptical, membranaceous, brown, nerveless, apex produced into 
a scabrous beak. Nuts trigonous, style-base swollen, stigma 3. 

Very near to “forma 2 major’’ of KUEKENTHAL (Pflanzereich 
IV. 20. p. 590). : 

Hab. Chihli: among grasses, near the top of Mt. Po-hua- 
shan (Jul. 1908); Mt. Siao-wutaishan (Jul. 1906). 

8. Listera Bungeana m. 

_ Root slender, fibrous. Stem erect, slender, 2-foliate, about 
20 cm. high. Leaves opposite, sessile, orbiculate-ovate, 1144 cm. 
long, 1.8 cm. broad, apex obtuse, membranaceous. Raceme 
pubescent 5-7 flowered, flowers light brown. Dorsal sepal 
ovate-obtuse, 3.5 mm. long, erect; lateral sepals 2.5 mm. long, 
broad lanceolate, acute. Petals subequal; labellum oblong. 6 
mm. long, 2.6 mm. broad, 2-lobed, lobes entire obtuse, median 
line thickened. Bracts ovate acute or obtuse, 3 mm. long; pedicels 
slender, shorter than the bracts. 

Hab. Chihli: near the summit of Mt. Pohuashan, about 
2500 m. alt. (Jul. 1905). 

Very closely related to L. Eschscholziana CHAM. 

9. Pteroceltis Tatarinowi Maxm. Mél. Biol. 1X. p. 26 cum. 
fig., Fl. As. Or. Fragm. p. 53; Benru. et Hook. Gen> Pl. 1p. 
354; FoORBES et HEMSL. in Journ. Linn. Soc. XXVI. p. 451; 
SCHNEIDER, Ill. Laubholzk. I. p. 227. 

Hab. Shan-tung: Lung tung near Chi-nanfu (FuKUYAMA 
22. May 1915 fr.). 

It seems rather good to exclude this species from Peking 
flora. There is no wild plant. 

10. Holosteum umbellatum L. Sp. Pl. ed. 1. p. 130; DC. 
Prodr. I. p. 393; FENzL. in Lepes. FI. Ross. I. p. 373; EpGE- 
WORTH et Hoox. in Hook. f. Fl. Br. Ind. I. p. 227. 

Hab. Chihli: near the summit of Mt. Siaowutaishan (Jul. 
1906 fr.) New to Chinese flora. 

11. Clematis Matsumurana m. 

Scandent. Leaves long-petiolate, pinnate; segments 3-5, 
oblong-ovate, obtuse, 5-5.5 cm. long, 1-2.5 cm. broad, coria- 


Oct. 1915.] Y. YABE—PLANTS FROM NORTHERN CHINA. 24] 


ceous, glabrous, glaucous, more or less shining above, very dis- 
tinctly reticulated; common petioles 10 cm. long, petiolules 2 
em. long. Young stem and peduncles hirsute, at length glabrous. 
Inflorescence axillary, paniculate. Flowers erect, spreading, 2 
em. or more in diam. Sepals white, blackened when dried, 12- 
18 mm. long, 6 mm. broad, ellipsoid, truncate emarginate, sub- 
glabrous. Stamens numerous, shorter than the sepals, 6 mm. 
long, anthers 2 mm. long, oblong, filaments filiform glabrous. 

Hab. Chihli: in a village Chan-tsao near Fan-shan-hsien 
(Jul. 1905 fl.) | 

12. Corydalis Bungeana Turcz. Bull. Soc. Not. Mose. XIX. 
1. p. 62; Hance in Journ. Bot. 1875. p. 130; DEBgaux, FI. 
Shangh. p. 16; Francu. Pl. Davd. I. p. 29; FORBEsS et HEMsL. in 
Journ. Linn. Soc. XXIII. p. 36; Maxim. Pl. Chin. Potan. p. 50; 
PArrBIN,。 Act. Hort. Petr. XIV. p. 108; Komarov, Fl. Mansh. 
II. p. 348. 

Hab. Shan-tung: Lung-tung near Chinanfu (Fukuyama 
May 1915). 

13. Sisymbrium Maximowiczi PArrsrN. Consp. FI. Kor. I. 
P. 18, t. 3; Matsumura in Tokyo. Bot. Mag. XVI. p.17; Naxkal, 
Bie Kor Ie pas: 

Hab. Chihli: Hills near Shanhaikwan (Aug. 1907 fl. fr.) ; 
Manchuria: Mt. Laotieh-shan in Port Arthur (Aug. 1914). 

14. Bunias techeliensjs DEBEAux, FI. Tientsin. p. 12; FoRBES 
et HEmwsr. in Journ. Linn. Soc. XXIII, p 49. 

Hab. Chihli: Tientsin (G. Otsu May 1908); Eastern Mon- 
golia: Tiaonan-fu (Mrvosm1 May 1914; S. Hasuimoro Aug. 
LEO); 

15. Chameerhodos grandiflora Bcr. in Ledeb. Fl. Alt. I. p. 
431; Fl. Ross. II. p. 34; Maxim. Ind. Fl. Mongol. p. 481; 
PATIEIN in Acteielort) Petr. XN. p. 117. 

Hab. Chibli: Mt. Siao-wutaishan (Jul. 1906). Manchuria: 
Tailien (Dalny) (K. KoNpo Jul. 1914). 

16. Chamoerhodos trifida Lepes. FI. Ross. Il. p. 34. C. 
altaica var. BUNGE. “Enum. Alt. p. 19.”’ 

Eastern Mongolia, east of Jehol without special loc. (R. 
Tort). 


The Vegetation of Jaluit Island. 


By 


Gen-ichi Koidzumi. 


In the winter of 1914, I received the appointment of botanist 
of the scientific exploration sent to Micronesia by the Educational 
Department of Japan. Our exploring party left Yokosuka at 
noon of December 20, 1914, and returned on February 13 of 


this year, nearly two months having been consumed on the trip, 


during which, short stops were made on Truk, Ponape, Kusai, 
Jaluit, Angaur, Palau, Yap and Saipan island, on the most of 


JALuiT Is. 


Km 


10 


20 


them small collections 
of plants were made. 
Before proceeding to 
discuss the phytogeogra- 
phy of Micronesia, I will 
here give some accounts 
concerning Jaluit island. 

Jaluit island is an 
atoll, lying in longitude 
169° 30’ E., latitude 6° 
N., and about 30 miles 
long in a north-west and 
south-east direction, 18 
miles broad east and 
west, and no-where ris- 
ing more than five feet 
above high tide, exceDt- 
ing where, in a few 
places, coral blocks have 
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been piled up. The ring of land encircling the lagoon is more 
continuous on the north-east side, and its width varies from 
few to 300 meters, often narrowing to the neck only few feet 
across. On the three sides of north-east, south-west and south 
east, the rhombic strip of land has an entrance into the harbour. 

The island lies in the moist tropical zone. The temperature 
shows less variation, the mean maximum and minimum being 
34°, 3— 22°, 3 C. The annual mean temperature is about 27° 
C., and the mean monthly temperature ranges from 26°, § C. 
in July, to 27°, 8 C. in January. The north-east monsoon pre- 
vails from December to April. From May to November, the 
wind becomes unsteady, varying to the east and south-east. 
The annual mean rainfall is very heavy, being 4500 mm. March, 
May and December are said to be the rainiest months. 

The whole of the main island is densely covered with vegeta- 
tion, which may be divided as follows, into the three plant-for- 
mations, each being subdivided into the several plant-associa- 
tions. 

I. The coral-rock formation. 

1. Pemphidetum acidulae. 
2. Scaevola and Tournefortia association. 
3. Triumfettetum procumbentis. 
II. The open sand-strand formation. 
4. Ipomoetum Pes-caprae. 
5. Crotalarietum longerostratac. 
6. Fimbristylidetum Wightianae. 
Il]. The Barringtonia formation. (Halophilous forest and 
bushland). 
a. Strandbushforest. 
7. Allophyletum timorensis. 
8. Wedelietum biflorae. 
ヵ . Strandforest. 
9. Cocos association. 

10. Leptuletum repentis. 

11. Thuaretum sarmentosae. 

12. Eragrostidetum ciliaris. 

13. Stenotaphretum americani. 
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14. Hemigraphidetum reptartis. 
15. Panicetum sanguinalis. — 

16. Peperomietum pellucidae. 

17. Cenchretum calyculati. 

18. Fleuryetum ruderalis. 

19. Vernonietum cinerae. 

20. Piletum microphyllae. 

Pemphis acidula forms dense littoral thickets reaching down 
to the high-tide-level, along the lagoon side of atoll. Next come 
Scaevola frutescens and Tournefortia argentea on either shore, 
especially the Scaevola forming a thick impenetrable mass. As- 
sociated with them are Guettarda speciosa and Alluphylus 
timorensis, and frequently Morinda citrifola,Triumfetta procum- 
bens and Barringtonia speciosa. Within this mass of bushes 
come Coconut palms and Screw-pines, the former have been 
artificially planted only in a few places, but over the larger part 
of the island they have grown wild. The undergrowth beneath 
the palm-forest is often very thick, consisting generally of 


A. Marsumura phot. 
The halophilous forest and bushland. Pemphis on the left, 
Sceaevola on the right, and Cocos forest on the back. 


ーー 
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Lepturus and Thuarea. There are no coconut trees on several 
small islets, but the whole of the main island is densely covered 
with them. The interior of the island is covered for the most 
part with a dense growth of Allophylus timorensis and Wedelia 
biflora, associating with few-beach trees such as Terminalia 
catappa, Pipturus incanus, Cordia subcordata, Cerbera lactaria, 
Hernandia peltata, Callophyllam Inophyllam and Erythrina 
indica. Ipomoea Pes-caprae is the most pronounced plant in the 
sand-strand formation, which occurs only to a limited extent 
on the sand-beaches at Jabor. The shores are not, I should 
think, favorable for the germination of many kinds of seeds that 
may be fortuitousely brought to them, being composed almost 
entirely of coral blocks or coral sand. 

There is a little cultivation in the island, at the principal 
habitation of Jabor on the south-east side of the island. In 
gardens Bananas, Bread-fruit-trees, Ananas, Anonas, Taro, 
Papaya, Lima-beans, Jack-fruit-trees and a few other tropical 
fruits are grown. 

The following is a list of the flowering plants and ferns 
naturally found in the island. I was careful not to collect 
intentionally introduced plants by man. 


Enumeratio Plantarum in insula Jaluit sponte 
nascentium. 
Fern 

1. Nephrolepis hirsutula PREsr., VoLKENs in Notizbl. Kgl. 
Bot. Gart. Mus, Berl. Bd. IV 07 32 (1.903). p. 84. 

Distr. The tropical zone. 

2. Polypodium Phymatodes L.; VOLKENS |.c. 84; SCHUM. 
in ENer. Bot. Jahrb. 1X. 192. 

Nom. Jap. Okinawa-urabosi. 

Distr. The tropical zone of the old world. 


Pandanaceae 


3. Pandanus tectorius Sov. var. pulposus WARBG. in ENGL. 
Pflanzenr. IV. 9, Heft 3, (1900) p. 49. 
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P. fascicularis LAM., VOLKENS l.c. 85. 

Nom. Jap. Nanyo-Adan. 

DistR. sp. Polynesia, Micronesia, Tropical Asia and Australia. 
Distr. var. The Marshall archipelago. 


Gramineae 


*4. Panicum sanguinale L., Sreup. Syn. Gram. 39; VoLKENS 
1.c. 85; ScHum. I. c. 195. 

Digitaria sanguinalis SCoP., Hayat. Enum. Pl. Formos. 507. 

Nom-Jap. Mehisiba. 

Distr. Calid region of the world. 

*5. Stenotaphrum americanum ScurK., Srevup. |. c. 118; 
VOLKENsS !.c. 85; 
scHum. 1.c, 196. 

Nom. Jap. Mu- 
kade-shiha. 

Distr. Tropical 
and subtropical re- 
gion of the world. 

6. Thuarea sar- 
mentosa PERsS., 

-HAECKEL in ENGL. 
et PRantTL, Nat. Pfl. 
Fam: ンク 人 DS 
VOLKENS 1. c. 85. 

Nom. Jap. Suna- 
sasa. 

DISTR. Poly- 
nesia, Tropical Asia 
and Australia. 

“7. Eragrostis 
ciliaris LIN. 
SrEup. 1.c. 265, no. 
30; J: D7 Hoo ee 
A. MatsuMURA phot. Br. Ind. VII. 314; 


Pandanus tectorius var. pulvosus. VOLKENS l.c. 85. 


oe 
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Distr. The tropical zone. 

8. Lepturus repens R. Br., STevp. |. c. 
85; Scuum. I.c. 196. 

Nom. Jap. Har-shiba. 

“9. Cenchrus calyculatus Cav., Sreup. 1.c. 110, no. 22; 
VOLKENS 1.c. 85. 

Nom. Jap. Toge-shiba. 

Distr. Polynesia. 


57; VOLKENS l. ec. 


Co 


Cyperaceae 

10. Mariscus albescens Gaup., STEUD. Syn. Cyp. 65; CLARK 
in Hook. FI. Br. Ind. VI. 623. 

Cyperus pennatus LaM., VOLKENS 1.c. 85; ScHum. 195. 

Nom. Jap. Onr-kugu. 

Distr. Polynesia, tropical Asia and Australia. 

11. Fimbristylis Wightiana NEEs., Kunta Enum. PI. II. 
241. 

F. spathacea Rortu. 

F. glomerata NEES., VOLKENS |. c. 85; ScHuM. 195. 

Nom. Jap. Shiwokaze-tentsuki. 

Distr. Tropical Asia and Micronesia. 


Palmae 


12. Cocos nucifera L. Sp. Pl. ed. 2. p. 1658; Kunru Enum. 
PiEvbils 285;> VorRENS |. c-Si 

Nom. Jap. Yashi, Kokoyashi. 

Distr. The tropical region of the world. 


Araceae 


*13. Alocasia indica ScHorr., ENer. in DC. Monogr. Phan. 
Mieco, 

Nom. Jap. Oh-kuwadsu-imo. © 

Distr. Tropical Asia. 


Amaryllidaceae 


14. Crinum asiaticum L., Baker. Amaryllid. 75; VOLKENS 
lea. 80; 
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Nom. Jap. Hama-omoto. 
Disrr. Tropical Asia. 


Piperaceae 


15. Peperomia pellucida Kunru. var. obtusifolia n.v. 
Distr. Sp. Tropical America. 
Distr. Var. Micronesia. 


Urticaceae 


16. Fleurya ruderalis Gaup., Wepp. in DC. Prodr. XVI. 1, 
p. 74; Scuum. |. c. 198; VoLKEns I. c. 87. 

Nom. Jap. Hama-irakusa. 

Distr. Malaysia, Melanesia and Micronesia. 

17. Pipturus incanus WEpp. in DC. 1. c. 285; ScHum |. c. 
199; Warsc. in ENer. Bot. Jahrb. XIII. 288; ReinecK. rhid. 
XXV. 626; VOLKENS 1.c. 87. 

P. velutinus Wrpp., Hoox. FI. Br. Ind. V. 589; Mio. FI. 
Ind. Bat. I. 2, p. 268; Hswsr. Jour: Linn: Soc.: XX 2 
SEEM. F]. Vit. 243; HEmwsrL. in the Voyage of Challenger, Bot. 
Wot に DE 3,2 p. 19 7aGlss5)- 

Morus paniculatus Roxs., Wicur Ic. t. 676. 

Nom. Jap. Hama-urajironokti. 

Distr. The Nicobar archipelago, Malaysia, Micronesia, 
Melanesia and Polynesia. 

“18. Pilea microphylla Liznm., WEpo. in DC. 1. c. 105; 

Grigess. Fl. Br. West Ind. 155. 

Nom. Jap. Komeba-kokemidsu. 

Distr. Tropical America. 


Amarantaceae 


*19. Amarantus Blitum L., Moc. in DC. Prodr. XIII. 2, p. 
263. 

Nom. Jap. IJnu-biyu. 

Distr. The temperate and tropical region. 
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Nyctaginaceae 


*20. Mirabilis Jalappa L., Swarr. Fl. South. U. S. 405; 
VOLKENS l.c. 87. 

Nom. Jap. Oshiroibana. 

Distr. Tropical and subtropical America. 


Portulacaceae 


*21. Portulaca oleracea L., DC. Prodr. III. 353; Scuum. 1. 
ce. 200; VoLKENs 1.c. 87. 

Nom. Jap. Subert-hiyu. 

Distr. The temperate and tropical region. 


Lauraceae 


22. Cassytha filiformis L., MgsrssN. in DC. Prodr. XY. 1, 
p. 254; VOLKENS l.c. 87. 

Nom. Jap. Sunazuru. 

Distr. The subtropical and tropical region. 


Hernandiaceae 


23. Hernandia peltata Meiss. in DC. Prodr. XV. 1, p. 263; 
VOLKENS 1. c. 87. 


Nom. Jap. Hasunoha-giri. 
Distr. The tropical zone of the old world. 


Cruciferae 


*24. Cardamine hirsuta L. var. tenuifolia VoLKENS 1.c. 87. 
Nom. JAP. 


Distr. Sp. Widely distributed. 


Crassulaceae 


“25. Bryophyllum calycinum Sarrss., DC. Prodr. 111.396: 
VOLKENS I. c. 87. 
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Nom. Jap. Seiron-benket1. 
Distr. Tropical Africa. 


Leguminosae 


*26. Cassia occidentalis L., DC. Prodr. II]. 497; VoLKENs 
lle@s. Se 

Nom. Jap. Habuso. 

Distr. Tropical America. 

*27. Crotalaria longerostrata Hoox. et ARN. in Bot. Beech. 
Voy. 285; Hitresr. Fl. Hawai. 92. 

Nom. Jap. Nagahasi-tanukimame. 

Distr. Mexico. 

28. Erythrina indica Lam., DC. 1c. 412; Wicur Ie. t. 58; 
VOLKENS l.c. 88; ScHum. 1.c. 208. 

Nom. Jap. Deiko. 

Distr. Polynesia, tropical Asia and Australia. 

29. Canavalia ensiformis (L.) DC. Prodr. Il. 404; Scuum. 
l.c. 204; VoLKENS 1.c. 88. 

Nom. Jap. Nata-mame. 

Distr. The tropical region (excl. Australia). 


Euphorbiaceae 


30. Macaranga tanarius MToEgrr-ARe. in DC. Prodr, XV. 2. 
p. 997; ScHum. 1.c. 206; VoLKENs I. c. 88. 

Nom. Jap. Ohbagi. 

Distr. Melanesia, Micronesia, tropical Asia and Australia. 

31. Phyllanthus Niruri L., Mugrr.-ARe. in DC. 1.c. 406 ; 
Warsec. in ENer. Bot. Jahrb. XIII. 355; RErNEck. ibid. XXV. 
645; HiLtLesr. Fl. Hawai. 402; Mig. Fl. Ind. Bat. I. 2, p. 369; 
VOLKENS in ENer. Bot. Jahrb. XX XI. 465. 

Nom. Jap. Kidatst-komikanso. 

Distr. The tropical region (excl. Australia). 

32. Euphorbia pilurifera L., Boiss. in DC. Prodr. XV. 2, 
p. 21; VoLKEns 1.c. 88; ScHum. l.c. 205 

Nom. Jap. Shima-nistkiso. 
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Distr. The tropical and subtropical region. 

33. Euphorbia thymifolia L., Borss. 1.c. 47; Mig. Fl. Ind. 
Bat. I. 2, p. 420; VoLKENS in ENGL. Bot. Jahrb. XXXI. 466. 

Nom. Jap. IJriomote-nisikiso. 

Distr. India, Southern China, Loochoo, Formosa, Malaysia 
and Micronesia. 

34. Euphorbia Sparmanni Boiss. Cent. Euphorb. 5; BENT. 
Fl. Austral. VI. 46. 

E. ramosissima Botss., Hoox. et ARN. Bot. Beech. Voy. 69. 

Nom. Jape. Oh-agarrnishikiso. 

Distr. The Malayan archipelago, Malaysia, Loochoo, For- 
mosa, Micronesia, Polynesia, Tropical Australia. 


Sapindaceae 


35. Allophylus timorensis BL. emend. Rapix. in J; Par- 
KINS, Bragm. Flo Phili, PE (1914))59 et-in BNer. Bot. Jahrb. 
50. p. 75; Laurers. Nachtr. Fl. Suds. (1905) 306, Sitzungsb. 
Kgl. Bayer. Ac. XX XVIII. (1908) 232; VoLkeEns 1.c. 88; Warse. 
ibid. XIII. 364. 

Schimidelia timorensis DC. Prodr. I. 61. 

Allophyllus litoralis Bu. Rumph. III. (1847), 124. 

Nom. Jap. Akagimodogi. 

Distr. Malaysia and Micronesia. 


Tiliaceae 


36. Triumfetta procumbens Forsr., DC. Prodr. I. 508; 
SEEM FI Viti. 26:9 Hoox. et ARN. in Bot. Beech. Voy, 60; 
ScHum. 1.c. 209; VoLKeEns 1.c. 89; REINECK. ibid. XXV. 653; 
Hemsi. Jour. Bot. (1890) 2; Ivo in Ito et Marsum. Tent. FI. 
Lutch. 80; HEwsr. Jour. Linn. Soc. XXX. 170. 

Nom. Jap. Haz-rasenso. 

Distr. Seychelles, The Chago archipelago, Keeling island, the 
Malayan archipelago, the Palau archipelago, Loochoo, the 
Marshall archipelago, the Gilbert archipelago, Society island. 
Samoa, Tonga, Fiji, Fitzroy island. 
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Malvaceae 


37. Sida fallax Wap. var. acuminatifolia. n. v. 

Nom. JAP. 

Distr. Sp. Kwantong and Hongkong, Cochinchina, Hawaii, 
The Marshall archipelago, The Gilbert archipelago; Malden island 
(Long: 154°755We Wat. 4° 377S:) 

38. Hibiscus tiliaceus L., DC. Prodr. I. 454; ScHum. 1.c. 
209 : VoLKENS l.c. 89. 

Nom. Jap. Yama-asa. 

Distr. The tropical zone. 


Guttiferae 


39. Calophyllum Inophyllum L., DC. Prodr. I. 562; Scum. 
lc. 2 1 1 VorREnsgs9: 

Nom. Jap. Yarabo, Terihaboku. 

Distr. The tropical region of the old world. 


Lythraceae 


40. Pemphis acidula Forst., KorHne in ENer. Pflanzenr. 
IV. 216, (Heft. 17.) p. 185; Scrum. で. 212; VorRENS eemoee 

Nom. Jap. Midsugampi. 

Distr. The tropical zone of the old world. 


Lecythidaceae 


41. Barringtonia asiatica (L) Kurz. in Jour. As. Soc. Beng. 
45. II. (1876) 70. 

B. speciosa Forst., DC. Prodr. III. 288; ScHum. le. 213; 
VOLKENS 1.c. 89. 

Nom. Jap. Goban-no-ashi. 

Distr. The tropical region of the old world (excl. Africa 


Rhizophoraceae 


42. Bruguiera gymnorhiza Lam. Encycl. IV. 696; Warze. 
in Execi. Bot. Jahrb. XIII. 394; VoLKENs 1 er. 89; Bu. Mus: 
Bot. Lugd. Bat. I: 136. 
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Nom. Jap. Ohirugi. 
Distr. The tropical region of the old world. 


Combretaceae 


43. Terminalia Catappa L., DC. Prodr. II]. 11; Wicur 
Ie. 6 172; Bot. Mag. t. 3004; BERANDrs in ENGL. et Prant. 
Nat. Pfl. Fam. III. 7, p. 118; Ene. et Diets in ibid. Erganz- 
ungsheft, II. (1908) 245; VoLKeEns 1.c. 89. 

Nom. Jap. Momo-tamana, Kohateishi. 

Distr. Madagascar, India, tropical Asia, Melanesia, Micro- 
nesia and Polynesia. 

Apocynaceae 


44. Terminalia litoralis Srem. FI. Viti. 94, (1873); 
Hemsv. l.c. XXX. 177. . 

Distr. New Caledonia, Fiji, Navigator, Marquesas, Tonga, 

Friendly and Sandwich Islands. 

45. Cerbera lactaria Hamivr., DC. Prodr. VIII. 353; SsEnr. 
Fl.- Viti. 158 ; VoLKENsS I.c. 90. 

Nom Jap. Hama-Kyochikuto. 

Distr. Malaysia, Micronesia and Polynesia. 


Convolvulaceae 


46. Ipomoea Pes-caprae (L) Roru. Nov. Pl. Spee. 109; DC. 
Brodin xe, 349. 

I. biloba Forsk. Fl. v. Aeg. Arab. 44. 

Nom. Jap. Utstwakadsura. 

Distr. The tropical and subtropical region. 

47. Ipomoea grandiflora Lamx«. Ill. I. 467; CLARK in 
Hook. FI. Br. Ind. IV. 198; TRrMgN Handb. FI. Ceyl. III. 214; 
Warse. 1.c. XIII. 413. 

I. glaberrima Bojer in Hoox. Jour. Bot. I. 357; HEmMsv. 
Challenger Report I. 3, p. 169; VorLkcENs 1.c. XXXI. 473. 

Calonyction comospermum Bojer., DC. Prodr. IX. 346; 
SEEM. Fl. Viti. 171. 

Nom. Jap. 

Distr. The tropical zone of the old world. 
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Borraginaceae 


48. Cordia subeordata Lam., DC. Prodr. IX. 477; SEEmW. 
Bi Viti: ta 34 WiolrKens lc. 90: 

Nom. Jap. Hamachisia. 

Distr. Malayan peninsula, Malaysia, the Malayan archi- 
pelago, Melanesia, Micronesia, Polynesia and tropical Aus- 
tralia. 

49. Tournefortia argentea L., DC, Prodr. IX. 514; 
NVOLKENS Joc, JOResSceum, |.c. Zitz 

Nom. Jap. Mompanoki. 

Distr. Tropical Asia, Micronesia, Polynesia, Melanesia and 
tropical Australia. 

Solanaceae 

*50. Physalis angulata L., Duna in DC. Prodr. XIII. 1, p: 
448; Hoox. et Arn. Bot. Beech: Voy. 67; SEEM. FI. Viti 
17S: 

Nom. Jap. Sennari-hodsuk1. 

Distr. Tropical Asia, Micronesia, Polynesia, tropical Ame- 
rica. 

*51. Solanum oleraceum Dunat. |. c. 50; VoLKEns 1.c. 91; 
HeEMsL. Jour: ‘Linne Soc. XX X2287; SEEM. Flo Vitiaeios 

S. nodiflorum 日 ILLEBR. Fl. Hawai. 306. 

S. nodiforum var. oleraceum, GRIESB. Fl1. Br. West Ind. 437. 

Nom. Jap. Mime-inuhodsuk1. 

Distr. Tropical America and Polynesia. 


Acanthaceae 


*52。 Hemigraphis reptans (Fossr) T. Asp. apud Hemst. in 
Challenger Rep. I. 3 (1884) p. 173; Havar. Mater. Fl. Formos. 
ZA3  EEEMSL. Jour Linde soc. XOXOxeal S72 

Ruelia reptans Forst., SEEM. FI. Viti. 183; DC. Prodr. IX. 
145. 

H. reptans (Forst) ENer. Bot. Jahrb. VII. (1886) 473; 
Warse. ibid. XIII. 419; Scuum. lc. IX. 219; Perk) Frac. FR 
Philip. 39 ; VOLKENS 1. c: 91. 

Nom. Jap. Hiroha-sagigoke. 
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Distr. Formosa, Philippin。 Melanesia, Micronesia and 
Polynesia. 
Rubiaceae 


53. Guettarda speciosa L., Mio. FI. Ind. Bat. II. 262; 
WOLKENS)I.c. 91. ScHum. |..c: Tx? 1. 

Nom. Jap. Haterumagziri. 

Distr. The tropical region of the old world. 

54... Morinda citrifolia L., DC. Prodr. IV. 44; VorgsNs 1. 
Geol: 

Nom. Jap. Yayeyama-awok1. 

Distr. The tropical region of the old world. 


Goodeniaceae 


55. Seaevola frutescens Krause in ENer. Pflanzenr. 54, 
(192) ep. 125° 

S. Koenig Vauu., DC. Prodr. VII- 2, p. 505; Vorxens I. 
Gnoile SCHUM ey xX, 222: 

Nom. Jap. Kusatobera-no-ki. 

Distr, Eastern tropical Asia, Polynesia and tropical Aust- 
ralia. ; 
Compositae 


*56. Vernonia cinerea (L.) Less in Linnaea IV. 291; VoLKENS 
| し GE ale 

Nom. Jap. Murasaki-mukasivomogi. 

Distr. The tropical old world. 

*57. Ageratum conyzoides L., DC. Prodr. V. 108; VoLKENsS 
LGS 上 

Nom. Jap. Kwakko-azami. 

Distr. The tropical and subtropical region. 

58. Wedelia biflora DC. in Wricut Contrib. 18 ; Hook. FI. 
. Bre lial AU meX0Xe). 

Nom. Jap. Oh-hamaguruma. 

Distr. The tropical and subtropical region of the old world. 

*59. Synedrella nodiflora GAERTN., Horrm. in ENGL. et 
Prant. Nat. PA. Fam. IV. 5, p. 243; Grirss. Fl. Br. West Ind. 
SiN OLRENS |. cao HOOK. Hieebr. Ind. Ill. 308. 
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Nom, Jap. Ameriwa-katana. 
Distr. Tropical America. 


Of the 59 species in the foregoing table, 40 reached the island 
by natural means, such as oceanic currents and birds, the remain- 
ing ones indicated with asterisk are inadvertently introduced by 
man. 

The flora of the island is extremely poor, Gramineae, Euphor- 
biaceae and Leguminosae being larger families represented in 
collection. Of the remaining families of vascular plants there 
are none that contain more than five species, and the majority 
are represented by but one or two. 

The vegetation of the island is altogether derivative, and 
apparently of comparatively recent origin; and the floral char- 
acter is distinctly that of an oceanic coral island. The scarcity 
of the number of species in each family and also of the total 
number of species lend support to this view. 

In conclusion, I wish to express my heartiest thanks to 
Prof. Dr. J. Matsumura, to whom I am indebted for his sug- 
gestions. I wish also to express my thanks to Mr. A. Marsv- 
muRA of the Anthropological Institute of the Tokyo University, 
for his kindness in giving me many fine photographs of the 
island taken by him. 
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On the Relationship of Chrysomyxa 
expansa Diet. to Peridermiun 
Picew-hondoensis Diet. 


By 


Kingo Miyabe. 


Up to the present time, Chrysomyxa expansa Die’. (5) has 
only been known to infect the species of Rhododendron belonging 
to the Section Eurhododendron (10, 13). The species is nearly 
related to Chrysomyxa himalensis Barcu. (1, 2), from which it 
differs by its sori being strictly foliicolous and more or less 
closely and evenly arranged in a roundish discolored spot. 

The type specimen is on Rhododendron japonicum SCHNEID. 
(13) (R. Metternichi S. et Z. (10), R. Hymenanthes Max. (9)) 
collected by Prof. S. Kusano in Nikko in the latter part of May, 
1899. The teleutospore sori were then almost fully developed, 
although none were seen to have germinated. In the same 
locality, in the summer of 1900, Profs. G. Yamapa and J. Han- 
ZAWA collected the same fungus on R. brachycarpum G. Don. 
(0 市 時 8 

In Hokkaido, Rhododendron brachycarpum is very widely 
distributed, extending even to the Islands of Kunajiri and Eto- 
rofu. And with the host, C. expansa seems also to have a 
wide distribution. So far, however, we have received the specr- 
mens only from the Provinces of Kushiro, Tokachi, Hidaka and 
Ishikari. In the Prov. of Kushiro, the late Mr. TAkrvA Kawa- 
KAMI collected the fungus on Mt. Meakan at the altitude of 
4000 ft. in the latter part of July in 1897. The spores had 
already germinated, the sori becoming fused together into irre- 
gular masses, some showing a netted appearance. In the autumn 
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of 1913, the author collected the fungus at the isthmus of the 
Peninsula Oyakot in the Lake Kutcharo. The spots as well 
as the sori had already become blackened. 

In Prov. Tokachi the only specimen we have is from Mt. 
Memoro collected by Mr. S. NrsrpA on July 22, 1914. The 
most of the sori presented an appearance that the spores had 
already sprouted. In the Prov. of Hidaka, it was collected by 
Mr. KrNeo Konpo on Mt. Apoi as well as at Samani in the 
month of August in 1912. The sori had all fused together, 
and some even had already dropped off. On April 1, 1913, 
Prof. Y. NrrrrwA collected it at Fuyushima, Samani. The 
leaves shew simply the yellowish spots, on which the formation 
of the uredo-sori had not apparently taken place. 

In Prov. Ishikari all the specimens we have in our Herba- 
rium are from the Kamikawa- and Sorachi-gun. Mr. HrpEo 
Koizumi collected it in the spruce forest zone on Mt. Ishikari- 
dake in the middle of July in 1911. The spores had just ger- 
minated, and the sori still retained their characteristic forms. 
But by far, the most beautiful specimens of the fungus we have 
on hand, are those collected by Mr. NAojr HrrarsuKa in the 
spruce forest near Ochiai on June 12, 1907. The sori were fully 
developed, and only a few of them showed a slight powdery 
appearance on their surface, indicating the germination of the 
spores had just begun to take place. In the same locality, the 
author himself collected the fungus on Oct. 9, 1908 and July 
28, 1912. The sori in the latter case had then all fused to- 
gether into irregular masses, and some even had already drop- 
ped off. 

Among the hosts of the fungus in question Rhododendron 
chrysanthum Pav. (10, 13) should also be included. Last year 
‘toward the end of June, Mr. Bunzasuro ISHIDA of our 
College Botanic Garden ascended a mountain called the 
Sapporo-Dake to collect living alpine plants for cultivation. 
Among the collection, there were several clumps of R. chrysan- 
thum, on the leaves of which we found not only the teleuto- 
but also a few uredo-sori. 

From the foregoing statements, we may infer that the ger- 
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mination of the teleutospores in Chrysomyxa expansa takes 
place in the middle portion of Honshu in about the first part 
of June, while in Hokkaido from the latter part of June to about 
the middle of July, varying according to the difference in the 
altitude of the locality. 

On the specimens collected in the latter part of June on 
Rhododendron chrysanthum, the uredo-sori with the spores still 
retained, as well as already shed, could be recognized. The 
sori are roundish or more or less elongated in shape, and soli- 
tary or in small groups. On one side of or surrounding the uredo- 
sorus or sori a group of the teleutospore-sori is generally to 
be found. On the leaves of R. brachycarpum yellowish spots 
are observable from August and September of the previous year, 
but we have not seen so far any sign of the formation of the 
uredo-sori during the autumn. Unlike Chrysomyxa Rhododendri 
(4. 7. 8), our species seems to form its uredospores only in 
spring and not both in autumn and spring. 

The uredospores are variable in shape, ranging from oval 
to ellipsoidal, ovate-oblong or irregular. They are larger than 
in the case of Chrysomyxa Rhododendri (4, 7), measuring 22— 
38 win length and 16—24 / in diameter. The membrane is 
prominently aud densely warty, the length of the projection 
being 1-2 pz. 

The teleutospore sori are formed in a close group on the 
undersurface of a yellowish red or brown spot, which turns to 
a blackish color in a later season. The size and shape of the 
maculz are variable. They are roundish, elliptical or irregularly 
angular, the margin being always limited by veinlets. DreTeL 
mentions that the largest spot has the diameter of 15mm. Of 
our materials, the largest we could find is 11x9 mm. and the 
smallest 1x 1mm. the average size being 6x5 mm. 

The teleutospore-sorus projects conspicuously out of the 
tissue of the host and expands into a subglobose or ellipsoidal 
head with a narrowed short stalk. In general, the sori are 
more or less closely and evenly disposed in a macula; while 
some having coalesced form allantoid or irregular masses. The 
heads, when seen from above, measure .33-.60 mm in length 
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and .22—.45 mm in width. The average of twenty measurements 
is .44 x .33 mm. 

The number of the sori in a given macula is quite consider- 
able. A fair idea may be formed from the following enumera- 
tions. In a spot 9x 7mm, 110 sori were counted ; in4x 4mm 
spots, 58, 65 and 68 sori; in 4X3 mm, 36 and 53; in 3x3 mm. 
42;in 2X2mm, 22; and in 1x1mm, 138. 

The teleutospores are cylindrico-prismatic, and in their lat- 
eral view are oblong, elliptical or ovate, measuring 14-25 » in 
length and 8-13 in width. They are arranged in very long 
chains with the length of about .35 mm at the middle of the 
sorus, where the chain is composed of about 14 to 18 cells. 
From the nature of the cell contents, the upper 8 or 10 cells 
should be considered as the teleutospores, and the rest as the 
sterile stalk cells. The stalk cells have narrower diameters 
(7-8 ») and lighter colored or hyaline contents. Sporidia are 
elliptico- or oblong-reniform, 4-64 in length and 2.5-4y in 
width. 

In 1879, DE Bary (4) by his painstaking researches proved 
that Chrysomyxa Rhedodendri is a hetercecious species and 
forms its Aecidium stage on the leaves of Picea excelsa. It 
would be quite natural for any one to regard our species as 
being also heteroecious and look for the host of its Aecidium 
stage among the species of our spruce. In 1908, Mr. OrosaKu 
Sairo kindly sent us a specimen of Peridermium on the leaves 
of Picea Glehni (12), which had been collected by him in the 
Kusunai National Forest not far from Ochiai. When the author 
examined the specimen, the idea at once arose in his mind, that 
this Peridermium might be a stage of Chrysomyxa on Rhodo- 
dendron brachycarpum, which Mr. Hiratsuxa had collected at 
about the same place in the previous year. So the author went 
to Ochiai and Kusunai in the October of the same year to ob- 
tain for the infection experiments the seedlings of R. brachycar- 
pum, whose leaves had already been affected. By that time, 
the affected leaves of the ‘spruce had already dropped off. 

Some of the seedlings survived the winter and produced the 
teleutospore sori in the following spring, when the infection 
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was made on the young leaves of Picea Glehni and excelsa in 
the Botanic Garden. The experiments all ended in negative 
results, aud so the matter was left till 1912. 

In 1912, Mr. Masamori Arita kindly sent us an excellent 
specimen of a Peridermium on Picea ajanensis which was collect- 
ed also at a National Forest near Ochiai. He informed us, that 
the air of the forest, when he went there at about the middle 
of July, was literally full of the dusty orange-colored spores 
in a windy day. 

On hearing this report, the author started at once and 
reached the forest on the 28th of July. The forest is famous 
for the stately trees of Picea ajanensis and Glehni, and also of 
Abies sachalinensis (8, 11, 12). As their undergrowth, Rhodo- 
dendron brachycarpum is growing luxuriantly. When we reached 
there, the eecidiospores had almost all been dispersed, leaving 
white peridial walls behind. One thing which struck the author 
as most remarkable is the fact, that Picea GJehni is perfectly 
immune to the species of Peridermium which affects Picea aja- 
nensis. Of small trees of these two species of Picea growing 
side by side among the Rhododendron bushes, the Ajan spruce 
alone was badly affected, while the GLEHN’s spruce remained 
perfectly sound. 

A comparatively study of the peridial cclls and gecidiospores 
of these two forms of Peridermium on Picea ajanensis and Glehni 
revealed the fact, that they are of two different species. They 
differ from each other in the size and shape of the zcidiospores 
as well as in the marking on the wall of the peridial cells. 

It was found afterward that Peridermium on Picea Glehni 
is always associated with Chrysomyxa on Rhododendron dahu- 
ricum, and that it most likely corresponds to the European C. 
Rhododendr1. 

The only species of Peridermium already known to grow 
on the Japanese spruces is P. Piceze-hondoensis DIET. (6), which 
was collected for the first time by Prof. Kusano on the leaves 
of Picea hondoensis Mayr (11) on Mt. Fuji in Aug. 1903. Ac- 
cording to Masters and BErssNER (3), Picea hondoensis Mayr 
should be considered as a variety of P. ajanensis. It is-now 
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known by the name of P. ajanensis var. microsperma Mast. 
(3). They belong to the Section Omorica, the flat-leaved spruces 
(3). 

By the kindness of Prof. Kusano, the author was able to 
examine the type specimen of Peridermium Picez-hondoensis and 
thus to compare it with our Ochiai specimens. As had been 
expected, they were exactly the same. 

Aecidia are formed on the undersurface of the leaf arranged 
in a series on both sides of the midrib. The portion affected 
turns to a yellow color and is sharply limited from the green 
healthy portions. In most cases, the discolored portion forms 
a distinct zone at about the middle of the leaf. The ecidia are 
tubular, which are more or less flattened laterally, or several 
of them coalescing form flattened sack-like bodies elongated in 
the direction of the long axis of the leaf. .They are 0.4—0.7 mm 
high, and 0.35-1.6 mm wide in the longer diameter. The peri- 
dial wall is white, inflated, rather rigid, and is torn at the 
apex into shallow irregular pieces, and is also cut into a few 
rather deep lobes. The large lobes are reflexed, exposing the 
orange red ecidiospores. 

Peridial cells are rhombic or oblong in shape, 25-55 y in 
length and 15-28 » in width, thick walled, densely and _ finely 
verrucose. Aecidiospores are subglobose or ellipsoidal, 19-22 » 
long and 14-20 w wide. With the exception of a smooth elon- 
gated spot, the entire surface of the spore is rather thickly and 
finely warty. Some of the warts are in the form of short irre- 
gular ridges. 

In order to prove the genetic relation between Chrysomyxa 
expansa and Peridermium Picee-hondoensis, the following intec- 
tion experiment was carried out in the spring of 1913. For 
the purpose, a large number of young seedlings of Rhododen- 
dron brachycarpum, whose leaves had already been infected, 
were collected at Ochiai in the summer of the previous year. 
They were all carefully potted and placed in a shady cool 
place in our Botanic Garden. 

On May 21, we noticed the fully developed teleutospore sori 
on some potted plants. This was about a month earlier than 
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in the case of the native subalpine habitat. To induce the ger- 
mination of the teleutospores, a few leaves were placed on that 
day in a Petri-dish containing sterilized wetted sand; and at 
the same time a Rhododendron pot, which had been thoroughly 
sprayed, was placed under a bell-glass. 

On the following day, sporidia began to be formed on some 
sori. On that day and on the 24th, the young leaves of a 
small potted Picea ajanensis were infected with the sporidia. 
Bell glasses were taken off after two days. 

On June 1, we noticed a slight yellow discoloration on the 
leaves of the spruce. On June 5, spermogonia were observed 
on the undersurface of the leaf. We noticed honey-colored exu- 
dation from some of them. 

On June 24, we observed that the ecidia had grown conspt- 
cuously, some of them attaining the length of nearly 1.3 mm 
and some only 0.6mm. A greater part of them took the tubu- 
lar form, while the rest of them the elongated sack-like forms 
of various sizes. 

The above mentioned experiments as well as the field ob- 
servations at Ochiai have proved beyond all doubt, that Pert- 
dermium Piceze-hondoensis Diet. (6) on Piceaa janensis is the 
Aecidium stage of Chrysomyxa expansa Diet. (5) on Rhodo- 
dendron brachycarpum. It would be extremely interesting, if 
Chryvsomyxa himalensis BARCL. (1), which is parasitic on Kh. 
arboreum, a member of the Eurhododendron, and which has 
also young mushroom-like sori, should happen to form also its 
Aecidium stage on some species of Picea belonging to the Sec- 
tion Omorica, as for instance Piceas pinulosa GRIFF. (3, p. 287). 

The author wishes to express here his sincere thanks to 
Prof. S. Kusano for his extreme kindness in sending him a part 
of the type specimens of the fungi under consideration. He 
wishes also to acknowledge his indebtedness to Messrs. SAIFO, 
Arita, HiratsuKa and other gentlemen who favored him with 


valuable specimens, which were the incentive to the prosecution 
of the present work. 
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Undaria and its Species. 


By 


Kintaro Okamura. 


With Pl. XI. 


There are three species among our alge which are closely 
related to each other, namely; Undaria pinnatifida SUR., 
Hirome undarioides YENDO and Laminaria Peterseniana KJELIM. 

1). The genus Undaria has been established by SuRINGAR 
based on Undaria pinnatifida, which has hitherto been consider- 
ed as the unique species. The generic character of Undaria 
runs as follows: 

‘Radix fibrosa ; stipes alatus, alis demum latissimis, un- 
dulato-plicatis, soriferis; lamina cryptostomatibus predita, 
costata, pinnatim ramosa; sorus in alis stipitis dilatati expans- 
us, sporangia unilocularia elongato-ellipsoidea vel subclaveeform- 
ia inter paraphvses lineari-claveformes unicellularis dense 
stipatas fovens.’’—SURINGAR Illustr. Alg. du Japan,18 73, p. 77. 

The chief characters specifying Undaria pinnatifida in the 
typical form are seen in pinnately divided midribed lamina 
and large soriferous undulato-plicated wing on both sides of the 
stem. The dentate ligules at the transition part are indications 
of the younger stage of pinnate lobes and when the lamina 
takes normal pinnate form the dentate ligules are always pre- 
sent. But the cases are never rare where not-pinnately-lobed 
but ovate or roundish fronds occur at the same place where the 
normal forms abound. In such forms the dentate ligules do not 
make their appearance, and their presence, therefore, is not so 
essential a feature as is said to characterise this species. 

In the next place, undulato-folded sporophylls on both sides 
of the stem seem to be very characteristic to this species. There 
are two forms in this species, northern and southern. The 
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northern form is mostly found in Hokkaido and in the north 
of Kinkazan. This form also occurs in deep waters of the south- 
ern districts and at the places where tidal currents are in a good 
flow. In the northern form the stem is mostly long and the 
sporophyll is limited at the base of the stem ; thus it is entirely 
separated trom the lamina, both being united only by a long 
narrow sterile stripe of wing on both sides of the stem as KJELL- 
MANN illustrates in his “Om Japans Laminariaceer”’ Taf. 11. In 
the southern form the stem is short and the sporophylls become 
directly continuous with the lamina, and as Prof. YENDO says, 
“it is not uncommon in Undaria pinnatifida, Sur. to find the 
longitudinal patches of sori which are protruded into lamina 
from the sporophyll,’’” as the fig. 2 in the plate XI illustrates. 
Though the sori are often protruded into the lamina at its base, 
yet they are always separated from each other on both sides 
of the midrib and never run together. 

2). Hirome undarioides” has been erected by Prof. YENpo 
as the monotypic species of the new genus. It is described 
with the following diagnosis : 

“ Radice fibroso-fasciculata ; stipite brevissimo basi subtere- 
ti vel compresso mox ancipiti sursum complanato in costam 
continuante ; lamina tenui, membranacea, bullato-rugosa, punc- 
tata, cryptostomate preedita, subpinnatifida, ambitu oblongo- 
ovata vel cordata, laciniis ovatis saepe lineari-oblongis sinubus 
laxis plerumque sursum arcuatis, obtusis, integris vel passim 
bifidis, summis denique obliteratis ; lacuna mucifera nulla; sori 
et in utrisque marginibus costee longitudine fimbriati et in alis 
stipitis dilatati expansi, collari carnoso-crasso plicis suis stipitem 
amplectante.”’—YENDO 1903, 1.c. 

Of this alga I have not many new facts to add to what is 
said by him. His materials, however, seem to have been young 
plants as it may be inferred from the presence of sori on both 
sides of the midrib. A specimen collected by Mr. Ina at Funa- 
kata, Prov. Boshyu, late in April, this year, has ripen no sorus 


1) YEgNno: Three New Marine Algse from Japan, p, 100 (The Bot. Mag. Tokyo, 
Vol. XVII, 1903). 
2) Yunpo: 1903, lc. p. 99, Pl. II, figs: 1-2; Pl. LIT, f. 4-9. 
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which has a quite entire-margined, broadly ovate lamina, while 
in my materials collected at Goza near Hamajima, Prov. Sima, 
by Mr. Kawaxami, May 29, this year, the sori on both sides 
of the midrib run together near the base of lamina and a greater 
part of the frond has already been wasted away. Mr. Ina’s 
specimen has a handsome lamina measuring in dried state 50cm. 
long 46cm. broad with a short stem of 7cm. by 1 cm. One 
of my materials collected at Goza by Mr. Kawaxkamt is illustrated 
in the fig. 3, and in some I measured the length of the stem so 
long as 20cm. and more. In that frond and others, sori are form- 
ed on the undulated wings on both sides of the stem and at 
the same time on soriferous area of lamina both being continu- 
ous. According to Prof. YENpo “the sori [on lamina], however, 
in my specimen were entirely free from continuation with the 
sporophyll and were found on about the middle portion of the 
lamina.’’» Again he mentions in other pages of the same paper 
that “if the both are present they are free from one another.”” 
His statement may be said most probably to be the result of 
observations done on the younger specimens he obtained. 

3). Laminaria Peterseniana®” has been made by KjELLMAN 
from the specimen got at Goto Island. He describes it with 
the following diagnosis : 

‘Radice fibrosa ; rhizinis teretibus, attenuatis; stipite longr- 
ore, ancipite, alato, alis inferne angustis, crassiusculis, superne 
dilatatis et tenuatis, submembranaceis, in sectione transversali 
nec annulos incrementi nec lacunas muciferas offerente ; lamina 
amplissima, saltim 3,5 m. longa, 25-30 cm. lata, lanceolata vel 
lineari lanceolata subpapyracea, profunde et crebre undulato- 
plicata, lacunis mmnciferis nullis; soro fasciam basalem in utra- 
que superficie lamine HORN met in KjELLM. och 
PETERSEN l.c. p. 267. 

The form described by that author is typical, but this plans 
much varies in shape, size and soriferous area. In the typical 
that is linear-lanceolate form, the base of frond is ovate or 


1) YENpo: Three New Mar. Alg. from Japan, 1903, p. 100. 
2) YENDO: l.c. p. 102. 
3) KJELLMAN och PETERSEN: Om Japans Laminariaceer, 1885, p.267, Taf.10. fig. 2-3. 
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cuneate and the median portion of the lamina is more or less 
thickened into broader or narrower fascia. In some specimens 
the fascia is very marked and a little prominent, but not so 
clearly marked out as the midrib of Hirome and Undaria. When 
dried, it becomes indistinct. The margin of lamina is entire and 
deeply undulato-plicated. The form of frond varies from lanceo- 
late to ovate, oblong or roundish and the hase from cuneato- 
ovate to deeply cordate or auriculate. The length of frond in 
such a roundish form is mostly short measuring 12—25cm. in 
length and 12—22cm. in breadth. 

In the typical form the sorus is formed in broadly linear or 
linear-lanceolate area over both surfaces of the median fascia 
(ig. 4), but in the roundish forms it is ovate or oblong as 
shown in the fig. 5. In more than one case I have obtained 
fructified specimens in which basal fructified portion of the 
lamina becomes very much undulato-plicated and passes to the 
wing stretching on both sides of the stem (fig. 6). Sori are form- 
ed on both surfaces of thus undulato-plicated wing and con- 
tinue to the fertile area of the lamina. In the normal frond, 
sort are never formed in the wing of stem. 


Now I shall enter into discussions. Let us firstly consider 
Hirome undarioides. It has a broadly ovate lamina whose 
margins become undulated and sometimes quite entire but usual- 
ly pinnated with short blunt segments with broad sinuses. 
It differs from Undaria pinnatifida in its not being deeply pin- 
nate, but even in the plant just mentioned the pinnate ramifica- 
tion is often suppressed and, in such fronds, as I have stated 
above, the dentate ligules at the transition part are entirely 
wanting. The presence of a distinct midrib, of rugose-bulla- 
tions, of cryptostomata and of glandular dots is common to 
the two plants. 

‘‘The essential eharacter of the plant to establish a new 
genus ’’ says the author of Hirome “lies on the sori at the 
costal area.’’” Besides, he seems to have laid some importance 
on the discontinuation of laminal sori with sporophyllic ones, 


1) YEsNpo: Three New Mar. Alg. from Japan, 1903, p. 102. 
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which, however, is not the case in matured frond. Though the 
wings of stem in Hirome remain in the most cases sterile, yet 
cases are not rare where they become fertile and then the fertile 
wings may safely be called sporophylls, though they are less 
significant than those of Undaria pinnatifida. ‘Then, Hirome 
has sporophyllic sori and at the same time laminal ones, both 
in continuation, which become confluent covering the costal 
area mostly at the basal portion of frond. Undaria pinnatifida 
has also soriferous area, though in a less extent, at the base 
of the lamina running continued from the sporophylls ; but in 
it sori on both sides of the costa are always free from one an- 
other. Thus, the difference between Hirome and Undaria now is 
reduced, the remaining characters being common, to the broader 
or narrower extent of the soriferous area of lamina, its spread- 
ing or not spreading over costa and greater or less development 
of the wings of stem into sporophylls. To retain a plant in a 
different genus by such a few and relatively subordinate char- 
acters seem to be incorrect. 

Secondly we will consider Laminaria Peterseniana. This 
plant differs widely from Laminaria, amongst others in the 
characters of paraphyses, in which mucilaginous mass is cap- 
ping their apices, while in Laminaria it is present on all round. 
The capping of paraphyses with mucilaginous mass in Alaria, 
Undaria and Laminaria Peterseniana has tor the first time been 
noted by Prof. Miyase.” Moreover this alga has mucilaginous 
glands which are very characteristic to this plant and the 
related species, and of the development of which Prof. YEsNpo 
made a careful study. They have been noted at first by the 
writer? in Laminaria Peterseniana and afterward by Prof. 
IMIrYABE in U. pinnatifida and var. distans and lately by Prof. 
YENDO” in Hirome. Thus, the presence of cryptostomata, of 
the characteristic mucilaginous glands, and of paraphyses cap- 


1) AfryABg: Laminaria Industry. Report on Fisheries of Hokkaido, Vol. III, 
1889, p. 8 in Japanese. (Vid. Yendo, Three new mar. alg. fr. Jap., Pl. III f 7-8.) 

2) Oxam.: On Laminar. of Jap. (Bot. Mag. Tokye, 1896, Vol. X), p. 97, pl. VII, 
f. 13-14, 

3) YENDO: Three new mar. alg. fr. Jap. p. 102, Pl. ILI, f. 6. 


eet Oe Pg a 


Oct. 1915.] K. OKAMURA—UNDARIA AND ITS SPECIES. 971 


ped with mucilaginous mass, absence of muciferous lacunz and 
the formation of sori on the median fascia qualify this alga 
to be laid in a genus other than Laminaria. Based on this 
ground, Prof. MiyaBeE and I jointly put this plant very near to 
Undaria in a new genus Undariopsis® in my ‘Nippon Sorui 
Meu” p. 128, 1902, and Prof. YENpo quoted that name in 
the first line of his paper on ‘‘Mucil. glands of Undaria." う But 
on getting fully ripened specimens of Hirome recently, its hav- 
ing soriferous area on lamina strongly struck me to think of 
the similarity of having linear sori on the frond of Undariopsis 
Peterseniana MiyaBE and OKxam. And consideri:g that many 
points just enumerated above are common with Hirome and 
Undaria I came to the conclusion that Undariopsis Peterseniana 
MiyaBe and OKam. is a plant having a very close affinity with 
Hirome. Now the destitution of a distinct midrib is one of the 
characters distinguishing Undariopsis from the related genera. 
But some specimens of Undariopsis have a distinct median fascia 
in the sterile state or it becomes more distinct when sori are 
produced, that is when the plant fully maturcs. As we know 
Gelidiam subcostatum, G. pristoides and G. pinnatifidum have 
a prominent costa, while it is lacking in many other species of 
the genus. Again, the five species or forms of Agarum which 
have costa in various degrees of development have lately been 
reduced into one and the same species.» Thus the insignificance 
of a midrib is of less importance in referring Undariopsis under 
Hirome or Undaria. 

In regard to sori, they are always formed on both surfaces 
of the median fascia in more or less broadly linear or oblong 
area. But in some specimens, a little expanded upper portion 
of the wing in continuance with the basal portion of lamina 
becomes strongly undulato-plicated and bears sori, thus appear- 
ing like sporophylls of Undaria pinnatifida, and the case is never 
rare. Taking into consideration together with other characters 
that the wing of stem is of the same nature as the sporophyll 


1) Diagnosis of the genus not yet published. 
2) YsgNpo: Mucilage Glands of Undaria (Ann. of Bot., Vol. XXIII, 1909) p. 618. 
3) Sercn. and GARDNER: Alg. of Northwest. America, 1903, p. 266. 
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of Undaria, though it remains in the most cases sterile, Undart- 
opsis may be reduced to a species of Undaria. 

To lay Hirome and Undariopsis under Undaria would seem 
at a first glance to cover the plants of too different habits. But 
the three plants have many of chief characters in common. The 
winged state of ancipitous stem, wanting of mucilaginous lacu- 
nz, and presence of cryptostomata, characteristic mucilaginous 
glands and paraphyses capped with mucilaginous mass are more 
important generic characters, while the pinnate ramification, 
presence or absence of midrib or fascia, greater or less develop- 
ment of wing and confluence of sori on both sides of costa are 
subordinate. The more important generic character is the posi- 
tion of sorus. With regard to this point, if the three related 
species had the sorus strictly limited each in a definite area, 
they would have been laid in different genera. But as Hirome 
and Undariopsis bear sori, more frequent in the former and 
though rather rare in the latter, on sporophylls quite resembl- 
ing to those of Undaria, it seems to me to be unreasonable to 
lay these two species in different genera. If one compares Un- 
dariopsis Peterseniana with Undaria pinnatifida he will hesitate 
to unite the two species in one and the same genus. But on 
comparing Hirome with Undaria on one hand and Hirome with 
Undariopsis on the other, there is an evident gradation which 
will be easily understood from the descriptions given above. 
From this reason I am to unite the three species in one genus 
with some extension of the generic characters as the natural 
consequence. 


Undaria (SurinG.) extended. 


Root fibrous, at first distichuously arising; stem more or 
less compressed, ancipitous or flattened above, winged, with 
wings either greatly expanded or remaining narrow, more or 
less undulato-plicated, and soriferous or sterile; lamina linear- 
lanceolate, ovato-rounded or pinnataly lobed, with prominent 
midrib or thickened into fascia, presenting cryptostomata and 
dot-hke mucilaginous glands; muciferous lacune entirely want- 
ing. Sorus limited on both surfaces of wings forming undulato- 
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plicated sporophylls, or formed on both sides of the midrib or 
fascia either free from one another or becoming confluent, or 
at the same time in continuation on both sporophylls and 
lamina. Unilocular sporangia subclavate with linear-clavate 
paraphyses which are crowned with mucilaginous mass at the 
apex. 

1). Undaria pinnatifda (Harv.) Sur. Illustr. Alg. du Japon 

p. 77, Pl. VI-VII. 
f. typica. YENDO Devel. of Costaria, Undaria and Lami- 
naria p. 708 (Ann. of Bot. Vol, XXV, 1911). 
=Undarta pinnatifida Sur. Illustr. Alg. du Japon p. 
44, Pk. VI-VII : Id: Ale. Jap. Pl. X. 
=Alaria pinnatifida Harv.” Char. of new Alg. (Proc. 
Amer. Acad. Vol. IV, 1859) p. 329. 

Stem short, with sinuses between adjacent pinna compara- 
tively shallow that is more distant from the midrib, with the 
upper portions of large sporophylls confluent with the base of 
the lamina. 

This form is found in the southern districts especially in 
shallow waters. In this, the pinnate ramification of lamina is 
sometimes entirely suppressed and from the upper margins of 
sporophylls sterile ligules are occasionally proriferated. Sori 
are often protruded into the basal portion of lamina in longi- 
tudinal patches from the sporophylls. 

Loc.: Kyushyu (including Provinces Iki, Tsushima and Goto 
Islands) excepting the southern parts; Shikoku excepting the 
southern parts; Honshyu or Main Island excepting the southern 
provinces Kii and Shima, rather less toward the north of Inu- 
boye Zaki, coast of the Japan Sea; rare in the western coast of 
Hokkaido ; the eastern coast of Chosen ? 

f. distans MiyaBE and OKAMmouRA, in OKAxrORA Nippon 
Sorui Meu p. 128. 
= Ulopteryx pinnatifida KyELLM. in KjeLLM. och PE- 
TERSEN Om Japans Laminar. p. 275, Pl. XI. 
1) I have not seen the specimen collected by C. Wsregr at Shimoda, but judging 


from its locality it is probably not f. distans, though Prof. Yexpo enumerates it under 
that forma. 
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=Undaria distans MIYABE and Oxkam. in MryABg Re- 
port on Fisheries of Hokkaido Vol. III, p. 57, PI. 
XXVI. 

Stem elongated, subequal to the length of deeply pinnated 
lamina with large sporophylls limited at the base of stem, with- 
out proliferations. 

This form is widely found within our country especially in 
the northern districts north of Inuboye Zaki, and in the deeper 
waters of the southern parts. 

Loc.: As a whole the range of distribution is same as f. typica, 
but in deeper waters in southern parts and more common to- 
ward the north of Inuboye Zaki, western and southern coasts 
of Hokkaido from Mororan to Riishiri Isl., coast of the Japan 
Sea ; eastern coast of Chosen. 

Besides these two forms Prof. YENpo adds one more i.e. :— 

f. narutensis: Stipe shortest, with a less folded sporophylls 
which become confluent with lamina and _ proliferating 
sterile ligules from tne margin of sporophylls. 一 YENpo 
Devel. of Costaria etc. p. 708. 

This form, however, may be considered as an extreme case 
of f. typica, and if one strictly distinguishes one from the other 
many more forme may be enumerated, but other than the two, 
f. typica and distans, are of less importance. 

2). Undaria undarioides (YENDO). 

= Hirome undarioides YENDO Three New Mar. Alg. from 
japam ps 99,-P!. Il, 2 Pl, III | 9 

Root fibroso-fasciculated, distichously arising at the begin- 
ning. Stipe shortest (0.5 一 more than 20 cm.), subcylindrical at 
base or compressed,soon ancipite and complanated above, more 
or less winged ; lamina thin membranaceous, midribed, bullato- 
rugose, oblongo-ovate or cordate, entire or subpinnatifid. Sort 
on both sides of the midrib at the beginning on both surfaces, 
afterward becoming confluent towards the base of lamina and 
often at the same time continuous with those on the wings. 

Loc.: On rocks at the depth of 1-5 fathoms below the water 
mark (Kii). Prov. Iki (?), Prov. Kii, Hamajima and Goza (Prov. 
Shima), Nemoto, Funakata and Sunosaki (Prov. Boshyn). 
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This species in many respects very closely resembles Undaria 
pinnatifida, only differing in the form of broadly ovate, less 
pinnate and often deeply undulated frond. When matured it 
differs from that species in always having sori over the costal 
area and the wings are in many cases transformed into more 
or less well defined sporophylls. It is also so closely resembl- 
ing with Undaria Peterseniana that when the midrib is weakly 
prominent it is not often easy to distinguish one from the other. 

3). Undaria Peterseniana (KJELLM.) 

=Laminaria Peterseniana KJELLM. in KJELLM. och 
PETERSEN Om Japans Laminar. p. 267, Taf. 10, f. 
2-3; OxamM. Om Laminaria of Japan (Bot. Mag. 
Hokyor Vol; X, 1896)igoy 97; Pl. VIL, £1 3=14, 

= Undartopsis Peterseniana (KJELiLM.) NTrYABE et OKa- 
MURA mscr. in OAM. Nippon Sorui Mei p. 128, 
1902 (without diagnosis). 

Root fibrous, distichously arising at the beginning; stipe 
long (8-50 cm.), ancipito-compressed, winged; lamina broadly 
linear-lanceolate, oblong, ovate or roundish, with cuneate, ovate 
or deeply cordate or auriculate base, 100 cm.-3.5 m. long, 
25-30 cm. broad, subpapyraceous, more or less thickened into 
median fascia, deeply and closely undulato-plicated. Sori broadly 
linear formed on both surfaces of fascia. 

Loc. Prov. Iki, Prov. Tsushima and Goto Islands, Prov. 
Tajima (De Toni), Prov. Yechizen (Prof. Yendo), Prov. Ku, Shi- 
moda and Kozushima (Prov. Idzu), Uraga (Prov. Sagami) ; 
Sunosaki and Nemoto (Prov. Boshyu). 

Undaria Peterseniana may easily be distinguished from the 
other two related species by its usually linear-lanceolate, entire- 
mareined frond having more or less broad fascia and by broad- 
ly Enear sorus (5-7 cm. broad in the specimens from Prov. 
Boshyu). The surface of frond is usually smooth, but in some 
specimens rugoso-bullated and cryptostomata are mostly less 
significant and fewer than the other two. The colour of frond 
is olive-brown which turns to greenish when dried as in the 
other two species, but often a little more brownish than those 
plants. 
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Distribution and affinities. 


Of the three species Undaria pinnatifida has the widest range 
of distribution, of which the reader will get some idea from 
what has been mentioned above under the localities of that 
species. It is found in the warmer districts from Kyushu to 
almost northern extremity of the western coast of Hokkaido, 
where is a warm current known as “‘ Tsushima current ’’ in the 
Japan Sea. In the districts washed by the “ Kurile current ’’ 
(cold) as well as the ‘‘ Kuroshiwo ” (warm) it does not grow; 
hence it is not found in the localities projected in the southern 
part such as Prov. Shima and Prov. Kii where the “ Kuro- 
shiwo”’ frequently visits. Also it is not known in Hokkaido 
along the coast north-east from Mororan where the ‘“ Kurile 
current ’’ flows. 

Undaria Peterseniana and U. undarioides have almost an 
equal range of distribution, but that of the former is wider 
than that of the latter as far as the present knowledge goes. 
The former is found up to about half way of both coasts of the 
Main Island from south, while the latter is not known in the 
Japan Sea. I have a specimen from Prov. Iki (an island in the 
west of the Japan Sea) which is doubtful to be determined as 
either one of the two. The two species are found at the same 
place in Prov. Boshyu, but the latter, there, is rather rare, 
so that this species may be said to prefer warmer part than 
the former. At present Undaria undarioides is known to be 
aboundantly collected in Provinces Shima and Kii where the 
other two related species do not grow. From the two south- 
wardly-projected parts of Shikoku neither Undaria Peterseniana 
nor U. undarioides are known, but in future either one or both 
will perhaps be detected. Taking the distribution into considera- 
tion it may be said that the three species of the endemic genus 
Undaria have developed within our warmer waters in the north 
Pacific. 

Let us in the next place consider the affinity of this genus 
with others and phylogeny of the three species. It will be 
beyond any doubt that Undaria Peterseniana and U. pinnatifida 
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var. distans represent the two extreme forms. Prof. YENDO says 
"For instance Hirome undarioides YENDO, stands as an inter- 
mediate form between Undaria pinnatifida SUR., and Laminaria 
radicosa KjELLM., in its habit, texture and propagating or- 
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To me that species seems to stand as an intermediate 
form between Undaria pinnatifida and U. Peterseniana. 

It will be natural to think that many plants among Lamz- 
nariacee have descended from a certain ancestral form or forms. 
What the ancestral form was is unknown to us, but considering 
the facts about ontogeny of Laminarian plants it is probable 
that a Laminarian form is ancestral. Now, Undaria Petersen- 
1ana is more primitive in the form of frond and soriferous area 
than U. pinnatifida. The hitherto monotypic genus, Undaria, 
stands isolated on account of its highly specialised form. If we 
take U. Peterseniana as the original form we can easily trace 
the phylogeny of U. pinnatifida, otherwise difficult. The undu- 
lato-plicating of the basal part of soriferous frond of Undaria 
Peterseniana in continuation with the upper portion of the wing 
may be considered as indicating the beginning of sporophylls. 
Through U. undarioides and U. pinnatifida f. typica the wing 
might have developed to well-defined sporophylls of 7 distans. 
The continuation of sori from the base of lamina to the sporo- 
phylls in f typica may be considered as a retroversion of sorus 
passed from the lamina to sporophylls. It is a well known fact 
that an aberrant form of any plant often reveals its phylo- 
genetical characters. It would appear at a glance absurd that 
while the original form has a narrower range of distribution, 
the derivative a wider; yet a parallel can be seen in gymno- 
sperms and angiosperms. 

Of the afhnity of Laminaria Peterseniana KJELLM. the author 
of that species says ‘‘ L. Peterseniana hat gefliigelten Stipes und 
Sori auf der Lamina und ist gewissermassen eine Zwischenform 
zwischen dem reinen Laminaria-Typus und dem Saccorhiza-Typus. 
Letzterer stand bisher isoliert durch das Vorkommen der Zoospo- 


1) YsNpo: The Devel. of Costaria, Undaria and Laminaria (Ann. of Bot. Vol. 
XXV, 1911) p. 691. 
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rangien auf dem gefliigelten Stipes. Er diirfte von einer Phyllaria- 
Porm sich entwickelt haben, welche wie L. Peterseniana geflii- 
gelten Stipes hatte. Und andererseits diirfte Pterygophora wahr- 
scheinlich durch irgend eine mit Saccorhiza analoge Form, in 
genetischer Verbindung mit L. Peterseniana stehen.’’» 

Prof. YENpo says ‘Our plant [Hirome undarioides] would 
stand closer by Undaria pinnatifda than Pleurophycus Gardneri 
SETCH. et SAUND. stands by Laminaria Peterseniana KTELLM. and 
L. radicosa KTELLM." う Undaria Peterseniana might have origi- 
nated from Pleurophycus or Phyllaria form; I am, however, at 
the present knowledge, in opinion that it has developed through 
Undaria uudarioides to Undaria pinnatifida var. distans, though 
I should have to offer another solution of the problem when 
DrEw’s recent observation» on gamate nature of a Laminaria 
is firmly established and reveals the truth. 


Explanation of figures in Pl. XI. 


lig. 1: Younger frond of Undaria pinnatijida Sur. f typica YENDO with less-pinnately- 
lobed lamina, 4. 

Basal portion of frond of Undaria pinnatijida Sur. f typica YENDO showing 
long patches of sorus, s, protruded into lamina from sporophylls, 3. 
Fully-matured and fructified frond of Undaria undarioides (YENDO) OKAM., 


showing the continuation of sorus, s, s, from sprophyll to the basal portion 
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of frond, を 
: Typical form of Undaria Peterseniana (KJELLM.) OKAM; s, sorus; 4. 
5: Roundish form of frond of Undaria Peterseniana (KJELLM.) OKAM.; s, sorus; 4. 
Oblong-shaped frond of Undaria Peterseniana (KJELLM.) OkKAM. showing the 


continuation of wing with undulato-plicated base of lamina; s, s, sorus {. 
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1) KJErrw. och PerersEN: Om Japans Laminariaceer, 1885, p- 260, quoted in 
German in Bot. Jahresbericht 13th Jahrg. 1885, p. 408, 

2) YENpo: The Three New Mar. Alg. f. Japan, p. 102. 

3) Drew: R-production and Early Development of Laminaria digitata and 工 . 
Sceharina. Ann. of Bot. XXIV, No. 93, 1910. 


Two New Genera Matsumurella Makino 


and Ajugoides Makino. 


By 


Tomitaro Makino. 
Lecturer of Botany in the Science College, 
Imperial University of Tokyé. 


MATSUMURELLA Makino, gen. nov. 

LEONURUS SP. Makino in Bot. Mag., Tokyo, XIX. (1905), 
p. 146. 

Labiate, Stachydee. 

Intermediate between Leonurus LINN. and Ajugoides (Ma- 
TsuM. et Kupo) Makino. Calyx subbilabiate, 5-costate and 
with accessory veins between costas : teeth subunequal, erect- 
patent, subspinescent at the apex. Corolla-tuDe with a dense- 
ly pubescent complete or subcomplete annulus within; posterior 
lip rounded retuse or emarginate at the apex; anterior lip hort- 
zontal and patent, midlobe obcordate. Anthers transverse, 
divaricate (not parallel and not straight). | Nutlets triquetrous, 
truncate with angular margin at the top, smooth, glabrous ; 
gynophore slightly thicker towards the anterior. 

Small erect perennial herb, ramose, stoloniferous under- 
ground, tuberiferous.. Leaves opposite, loose, petiolate, cre- 
nato-dentate, undivided, subtriplinerved at the base. Verticil- 
lasters axillary, loosely placed, 1—3-flowered. Flowers small, 
very shortly pedicellate ; bracteoles minute, setaceiform. 

This new genus has been named in dedication to Professor 
JrNzO MATSUMURA. 

Matsumurella tuberifera Makino, nom. nov. 

Leonurus tuberiferus Makino in Bot. Mag., Tokyo, XIX. 
(1905), p. 146, repr. p. 64. 
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Flowers March—April. 
Nom. Jap. Hime-kisewata. 
Hab. KIUSIU, southern, and AMAMI-OSHIMA. 


AJUGOIDES (Marsum. ET Kupé) Makino. 

STACHYS subgenus AJUGOIDES Martsum. Er KoupO in Bot. 
Mag., Tokyo, XXVI. (1912), p. 298, nomen. 

Labiatzx, Stachydeez. 

Calyx turbinately tubuloso-campanulate, 5-toothed, 5-cos- 
tate and with 5 accessory intermediate nerves, equal ; teeth 
equal, subulate, herbaceous, not rigid. Corolla-tube much ex- 
serted upon the calyx, elongato-cylindrical, with an interrupted 
pilose annulus within, gradually enlarged towards the throat ; 
limb bilabiate ; posterior lip erect, obovate, entire or sometimes 
emarginate, concave, subgaleate, pubescent dorsally ; anterior 
lip 3-fid, horizontal and patent; midlobe larger, rotund; lateral 
lobes shortly ovate. Stamens 4, didynamous, longer in the an- 
terior 2, close to front of the galea, exserted upon the corolla- 
tube; anthers approximate, 2-celled ; anther-cells distinctly 


and vertically divergent, glabrous. Disc equal, short. Style 
2-fid into subulate arms at the apex, the upper arm slightly 
shorter. Nutlets usually acutangularly triquetrous, smooth, 


truncate with subacutanguiar margin at the apex. 

Dwarf erect perennial herb, stoloniferous; stolons hypogeeous. 
Leaves large, opposite, petiolate, but sessile in the superior ones, 
approximate, coarsely dentate with obtuse teeth, undivided, 
penninerved, rugose. Verticillasters 1—-3-flowered, axillary, ap- 
proximate; bracteoles linear. Flowers sessile or nearly so, small, 
purpurascent. 

This genus comes near to Stachys, Loxocalyx, Leonurus and 
Lamium, and may be placed next to Matsumurella to which 
it is very closely allied. It differs from Stachys by having 
truncate (MAxrwowrcz wrongly described and figured it as 
“Yertice rotundato.’’) nutlets, from Leonurus by its divergent 
anther-cells and non-spinous calyx-teeth, from Loxocalyx by 
not having the distinctly obliquely bilabiate calyx, and from 
Lamium by having stolons and glabrous anthers. 
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Ajugoides humilis (Mig.) Makino, nom. nov. 

Ajuga humilis Mig. in Ann. Mus. Bot. Lugd.-Batav. (1865— 
66), p. 114; ID. Prol. Fl. Jap. (1866-67), p. 46; FRANcg. et 
Sav. Enum. Pl. Jap. I. (1875), p. 382. 

Lamium humile Maxim. in Mél. Biol. XI. p. 806, tab 3, fig. 
1-9 (1883); Marsum. Shokub. Mei-i (1895), p. 161, no. 1740; 
ips ind: :Pi jap: MI 者 2 (1912), pg 

Loxocalyx humilis Maxtno in Bot. Mag., Tokyo, XIX. 
(1905), p. 109, sub L. ambiguus Makino. 

Stachys humilis MarsuM. ET Kupo in Sched. Herb. Sc. Coll. 
Imp. Univ. Tokyo., et in Bot. Mag., Tokyo, XX VI. (1912), p. 298. 

Ajuga yezoensis Matsvum. in Sched. Herb. Sc. Coll. Imp. Univ. 
Tokyo., et Catal. Pl. Herb. Coll. Sc. Imp. Univ., Tokyo (1886), 
p. 157, non Maxim. 

A perennial dwarf herb, stoloniferous : rhizome and stolons 
long-repent underground, filiform, pale, loosely ramose ; nodes 
distant, rooting, provided with opposite minute scales ; inter- 
nodes long; roots fibrous, filiform. | Stem (epigzeous) short, 
erect, or ascending at the base, about 3-8 cm. long, simple or 
sometimes laxly ramose above (branches axillary, attaining 
))15 Scm. long when well developed, spreading), densely pu- 
bescent with retrorso-spreading pale hairs, foliiferous and flori- 
ferous towards the top, but laxly with opposite scaly leaves 
below, annual. Leaves opposite in 3—4-pairs, those of the supe- 
rior 2—3-pairs approximate, falsely verticillate, shortly petiolate, 
but sessile in the superior ones, patent, green, bullato-rugose, 
obovate to narrowly obovate, or sometimes oval, cuneate below 
and acute to subcordate at the base, rotundate with an obtuse 
or acutish tip at the apex, coarsely crenato-dentate with del- 
toid or depressed-ovate obtuse- rounded- or acutish-tipped teeth 
except the lower cuneate portion which is entire, 2—9 cm. long, 
13-7 cm. broad, pubescent above, pubescent on the midrib 
veins and veinlets or whole surface beneath ; midrib prominent 
beneath ; veins about 3-6 on each side, erect-patent, prominent 
beneath, pinnately arranged; veinlets loosely reticulated; lower 
ones much reduced, usually squamiform, the upper pair often 
larger, narrowly cuneato-spathulate or cuneato-flabellate. Ver- 
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ticiliasters axillary, 1—3-flowered ; bracts sometimes present at 
the basal sides of the verticillaster, leafy, green, narrowly ob- 
long, few-dentate above. Flowers not large, sessile or subses- 
sile, collectedly approximate; bracteoles opposite at the base 
of the flower, linear, acuminate, entire and ciliated, pubescent 
externally, glabrous internally, 1-nerved, 21-5 mm. long. Calyx 
equal, green, herbaceous, membranaceous, pubescent externally, 
and also so internally above, persistent, 8-10 mm. long in 
flower, but scarcely accrescent attaining about 12mm. long and 
open in the throat in fruit, 5-costate and with 5 accessory weak 
intermediate veins, very loosely reticulated between the costas 
and intermediate veins ; tube obconically tubuloso-campanulate, 
longer than the teeth; teeth 5, equal, erect-patent or patent, 
deltoid-subulate, acuminate in spinescent form at the apex but 
not rigid, entire and ciliated, about 22-4mm. long, 3-nerved 
with a strong midrib and 2 intramarginal accessory weak veins, 
very loosely reticulated between the midrib and marginal veins. 
Corolla much exserted, erect, membranaceous, openly bilabiate, 
‘purpurascent, deciduous, about twice as long as the calyx and 
14-21 mm. long; tube angustate, straight, slightly enlarged 
above, thinly pubescent with retrorse hairs and very minutely 
granulato-glandular except towards the base externally, deli- 
cately 10-nerved in middle; annulus above the base within, 
-pilose with straight hairs anteriorly but interrupted posteriorly : 
limb shorter than the tube; posterior lip erect, obovato-ellip- 
tical, concave in front, subgaleate, entire, rounded or sometimes 
emarginate at the apex, ciliated, subdensely pubescent with 
erect or suberect hairs and very minutely granulato-glandular 
-dorsally, about 5-8 mm. long, nerves several and loosely anas- 
tomotic between them ; anterior lip about as long as the pos- 
terior lip, horizontally patent, broad, about 53-10 mm. wide, 
3-fid, glabrous on the upper surface except the throat, which 
is often minutely puberulent, thinly pubescent with antrorsely 
adpressed hairs mixed with granular glands on the under sur- 
face : the face sometimes with 2 approximate ridges in centre ; 
midlobe somewhat larger, orbiculate or broadly orbiculate, 
rounded or truncato-rounded at the apex, very shortly stipitate 
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or scarcely so at the base, irregularly subcrenato-repand or 
subangulate on margin, 3-6 mm. wide; lateral lobes shorter, 
broadly ovato-orbiculate or shortly ovate, rounded at the apex, 
often ciliated ; nerves 5 to several to a lobe, delicate, loosely 
anastomotic between nerves. Stamens 4, didynamous, shorter 
in the posterior 2, shorter than the corolla, closely standing in 
front of the galea, parallel; filaments inserted to the corolla- 
tube under the throat, linear-filiform, softly villose (but only 
villose on the inner edge in 2 anterior stamens) with white 
hairs, thick and suddenly curved under the anther and con- 
tinued to the short connective; anthers parallel, quite glabrous, 
granular-glandular dorsally ; anther-cells oblong, widely diverg- 
ing vertically assuming the length of 14-1} mm., exappendaged, 
with yellowish pollen. Disk short, equal, thick. Style slightly 
exceeding the stamens and nearly equal to the galea in height, 
glabrous, filiform, somewhat enlarged towards the arms; arms 
linear-subulate, erect-patent, arcuate backwards, the upper one 
hardly shorter. Ovary-lobes 4, closely placed but free, erect, 
broadly obovate, glabrous, but granulato-glandular at the trun- 
cato-rounded top. Nutlets entirely included, smooth, usually 
acutangularly triquetrous with a broader rounded back and 2 
flat inner faces, obovato-oblong, subobliquely truncate (surfaced 
inwards) with angulate margin and very scantily pilose at the 
top, about 23 mm. long ; carpel thickish, subcrustaceous; gyno- 
phore } mm. long. Seed somewhat compressed antero-posterior- 
ly, obovato-oval, subtruncate at the top, cuspidate at the base, 
smooth, with a manifest narrowly cuneate erect funicule (3 as 
long as the seed) near the base, 12 mm. long; testa very thin, 
closely coating the albumen ; albumen pale, dense; embryo in 
centre of the albumen, about 1 mm. long; cotyledons orbicular, 
white, thick, compressed, plano-convex ; hypocotyl very short, 
stout, obtuse. Flowers July-August. 
Nom. Jap. Yama-dzié, Miyama-kirans6. 
Hab. JAPAN, mountains, shady places. 
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Bot. Mag. Tokyo, Vol. XXIX. Pl. XII. 


Eine neue Art von の?77222724 の /47777 7777。 
Von 


Kendo Saito und Hirosuke Naganishi. 


Mit 1 Tafel. 


Cunninghamella mandshurica, n. sp. 

Der Rasen aut gedampftem Reis ist anfangs weiss, bald 
darauf hellrdtlich, und schliesslich hellgelblich bis schwach 
gelbbraunlich. Seine Hohe erreicht dabei 1.5-2 cm. Die Subst- 
ratmyzelien sind reich verdstelt, glattwandig, von variabler 
Dicke, ohne Scheidewande, und stellenweise mit gelblichen Oeltro- 
pfen versehen (Fig. 9). 

Die Konidientrager entspringen einzeln aus den Myzelien. 
Sie sind anfangs gelblich, aber allmahlich verandert sich die 
Farbung ins hellbraunliche. Ihre Lange betragt 1-1.5 mm., 
und die Breite am oberen Teil nngefahr 20-30 . Die Konidien- 
trager sind gerade, dinnwandig und meist verzweigt. Am 
hanfigsten kommt dichotome Verzweigung vor, an deren Neben- 
achsen, dann in derselben Weise Achsen zweiter Anordnung 
ihren Ursprung nehmen. Ausserdem begegnen wir unverzweigten 
oder einfach dichotom oder trichotom verzweigten Konidientra- 
gern. Das Ende jeder Achse bringt ihr Spitzenwachstum zum 
Abschluss durch Bildung einer terminalen kugelig angeschwolle- 
nen Kopfblase. Selten entstehen an beliebigen Stellen der 
Konidientrager Verastelungen (Fig. 1-6). 

Die Blasen sind kugelig, anfangs farblos, spater hellrothch, 
30-60 (meistens 45-50 ) in Durchmesser. . Die Konidien ent- 
stehen auf dem Fortsatze der Blasen einzeln, sind also durch 
einmalige Abschntrung entstanden (Fig. 7-8). Sie sind oval 
bis kurz ellipsoidisch, meistens 16x26 / gross (schwankend 
zwischen 22-32.5 x 14.5-18 4), bei der Reife leicht abfallend 
und ihre Membran ist schokoladenfarbig und mit sehr feinen 
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Langsstreifen versehen (Fig. 10). Der Inhalt von Konidien ist 
farblos. Vor der Keimung schwellen die Konidien nicht an, 
und es werden von den schmalen Enden ein oder zwei Keim- 
schlauche ausgesandt (Fig. 11). Nach dem Abfallen behalten 
die Konidien oft noch langer die Fortsatze (Sterigmen). Gem- 
men und Zygosporen konnten bislang nicht gebildet werden. 

Auf festen Nahrboden, wie gedampftem Reis, Kojiagar, 
Wirzeagar etc., wachst diese Art am tppigsten. Die optimale 
Temperatur fur das Wachstum liegt bei 25°-30°C, aber zwischen 
15° und 36°C kann sie noch entwickeln, und bei 38°C bleibt das 
Wachstum aus. Obwohl bei 15°C dieser Pilz auf den obener- 
wahnten Nahrboden sehr langsam wachst, bildet er doch am 
reichlichsten die Konidien. Um die Konienbildung schnell zu 
beobachten, ist es ratsam, die bei ungefahr 27°C entwickelte 
Kultur nach einem Tag plotzlich emer Temperatur von 15°—20°C 
auszusetzen, wodurch die Konidien schon nach 24 Stunden 
gebildet werden. 7 

Garwirkung kommt dieser Art nicht zu. Sie scheidet 
Diastase, Lipase, Protease, Lab aus, aber Trehalose, Rohrzucker 
und Laktose werden gar nicht gespalten. | 

Fundort: Aus der Luft, Dairen, Mandschureti. 

Affinitat : Durch die schokoladenahnliche Farbung der Ko- 
nidien ist diese Art won den bisher bekannten Arten leicht 
unterscheidbar. Wir schlagen also dafur den Namen Cunnin- 
ghamella mandshurica n. sp. vor. 


Tafelerklarung. 


Fig. 1-5 (x 260). Verschiedene Verzweigungsformen der Konidientriger. 
Fig. 6 (x26C). Konidientriger mit Konidien. 

Fig. 7 (x410). Blase mit Konidien. 

Fig. 8 (x580). Junge Blase mit Sterigmen. 

Fig. 9 (x410). Substratmyzel. 

Fig. 10 (x410). Konidien. 

Fig. 11 (x410). Keimung der Konidien. 


Ueber die Einschnurung der Chromosomen 
bei Vicia Faba L., 
(Vorlaufge Mitteilung.) 
von 
Tetsu Sakamura. 


(Mit Tafel XIII und 12 Textfiguren.) 


Dass bei einigen pflanzlichen und tierischen Zellkernen die Ein- 
schnirung der Chromosomen oft zum Vorschein kommt, hat 
schon die Aufmerksamkeit von einigen Forschern erregt. Die 
Beschreibung dieser Erscheinung bei Vicia Faba wurde von 
LUNDEGARDH ('12, ’14), FRASER u. SNELL (711) und SHarpP (713) 
gemacht, aber die ausfthrliche Untersuchungen hiertiber sind 
bisher nicht angestellt worden.” 

Ferner stimmen die Angaben der Autoren tiber die Chromo- 
somenzahl von Vicia Faba nicht immer tiberein. Die Diploidzahl 
betragt nach Nemec (’04, 710), LunpEGARDH (’12, ’14) und 
SHarP (713) 12, wahrend nach FRAsER u. SNELL (711) 14. Die 
Haploidzahl betragt nach FRASER u. SNELL (711) und FRASER 
(714) 7, wahrend nach SHarp (’14)” 6. 

Aus den seit dem letzten Sommer (1914) ausgeftihrte Unter- 
suchungen, welche anfangs nur um die Chromosomenzahl von 
Vicia Faba festzustellen angestellt wurden, gelang es mir zu 
beweisen, einerseits dass die Einschnurung der Chromosomen 
bei der Bestimmung der Chromosomenzahl nicht tibersehen wer- 
den soll, anderseits dass sie in enger Beziehung .zur Individuali- 
tatstheorie der Chromosomen und zur Verdnderung der Chromo- 

1) Die Tafel XIII wird in der nichsten Nummer dieser Zeitschrift erscheinen. 

2) Der erstgenannte Forscher (712,714) spricht von der Quersegmentierung der 
Chromosomen, aber er hat die Sachlage nicht erkannt, dass die regelmissig auftretende 
Einschnirung der Chromosomen und die Segmentierung oder Fragmentierung der 
Chromosomen ganz verschiedene Erscheinungen sind. 


3) Bei der Kernteilung in den Pollenkornern. 
4) nu. 5) Bei der Reduktionsteilung der Pollenmutterzellen. 
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somenzahl unter den naheverwandten Arten und Varietaten — 
steht. 

Die Versuche wurden an den somatischen Zellen des Wurzel- 
meristems und den Pollenmutterzellen ausgeftihrt. Das Unter- 
suchungsmaterial fur die Pollenmutterzellen wurde in den verschie- 
denen Jahreszeiten und Tageszeiten aus einigen Orten gesammelt. 
Zur Fixierung wurde FLEmMMinc’sche Chromosmiumessigsaurel6- 
sung in Bonner und starker Konzentration gebraucht. Aus den 
fixierten Objekten warden bei den somatischen Zellen meistens 
14 w dicke und bei den Pollenmutterzellen meistens 10 py dicke 
Parafhnschnitte hergestellt. Die Farbung geschah mit HEIDEN- 
HAINS Eisenalaunhamatoxylin. 


Chromosomen in der somatischen Kernteiluug. 


In der friheren Metaphase lagern sich die schon langsweise 
gespalteten Chromosomen nicht auf der Ebene der Aequatorial- 
platte, sondern stellen sich mehr oder weniger schrag dazu 
(Textfig.1). An den Polansichten der Aequatorialplatten konnen 
die Chromosomen ziemlich schwer gezahlt werden. Aber bei den 
fast allen Zahlungen wurden 12 Chromosomen erkannt, unter 
denen zwei auffallend langer als andere zehn sind (Textfig.1 u. 2). 
Diese zwei langen Chromosomen haben gleiche Lange und je ein 
Paar anderer zehn Chromosomen hat auch solche Neigung. Die 
gesetzmdssige paarige Anordnung der Chromosomen kann aber 
hier nicht immer konstatiert werden. Die zwei langen Chromo- 
somen sind in der Lange sowie in anderen Eigenschaften gleich 
einander, abweichen sich aber von tibrigen zehn in den verschie- 
denen Verhaltnissen. An ihren Mitten und an ihren Enden 
zeigen sie die Einschniirungen” (Fig. 1 u. 2). Der Kiirze des 
Ausdruckes wegen mochte ich diese zwei langen Chromosomen 


66 


als ,, M-Chromosomen “‘ und die zwei Arten Einschntirungen als 
,, m-Einschnirung ‘‘ (Mitte) und ,,e-Einschniirung‘‘ (Ende) be- 
zeichen. Aber diese Quereinschnirung soll mit der Quersegmen- 


tierung oder der Fragmentierung nicht verwechselt werden, die 


1) Andere bestimmte Chromosomen weisen auch solche Einschniirung an ibren 
Enden auf, aber hier will ich nicht darauf eingehen. 
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oft als Artefakt oder durch hohere Temperatur” in der Form f, 
in den verschiedenen Teilen der Chromosomen hergestellt wird. 
Auch an den Seitenansichten der Aequatorialplatten, soweit der 
Chromosomenhaute nicht durch das Mikrotommesser durch- 
geschnitten wird, werden die 12 Chromosomen gezadhlt und kann 
man immer hier zwei M-Chromosomen und die in denen vor- 
kommenden m- und e-Einschntirungen finden (Textfig. 1). Da 
die Langshalften der M-Chromosomen fast mit ihren Mitten und 
diejenigen der anderen zehn Chromosomen fast mit ihren Enden 
an der Spindel befestigt sind, so missen die Tochterchromoso- 
men bei ihrer Wanderung nach den Polen die Gestalt je eines V 
und 1 eventuell | erhalten (Fig. 3-9). Deshalb in der Anaphase 
betragt die Zahl der deutlich sichtbaren Chromosomenschenkel 
immer 14 (Textfig. 3 u. 5). 

Die in der Metaphase sich gezeigte e-Einschnurung der M- 
Chromosomen bleibt bis zur spateren Anaphase erhalten und tritt 
in der Anaphase immer am Aquatorialwdrts zugekehrten Ende 
eines Schenkels jedes V-f6rmigen Tochterchromosoms auf, wah- 
rend die m-Einschniirung wegen der hier stattfindenden Umbie- 
gung der Querhdlften, kaum ersehen wird. 

Die oben beschriebenen Teilungsvorgange und Eigenschaften 
der M-Chromosomen werden ebenso in den somatischen Zellen 
der jungen Blutenblatter konstatiert. 

Um die Frage zu entscheiden, ob die Einschniirung der M- 
Chromosomen der somatischen Zellen von Vicia Faba normales 
Phanomen und zwar bestandig auftrende Eigenschaft ist, wur- 
den 493 Aequatorialplatten an Polansichten bei 24 Praparaten 
durchmustert, die aus den in den verschiedenen Jahreszeiten und 
Tageszeiten fixierten Wurzeln hergestellt wurden und keine 
durchgeschnittenen oder artifiziell segmentierten Chromosomen 
aufwiesen. Die Beobachtungsresultaten sind folgenden : 


1) Lonpecarpu (14 s. 170. u. Fig. 10). 
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Textfig. 1-5. Somatische Kernteilung. (Achrom. /j。X Komps. 12). 
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Metaphase in Seitenansicht (periblematische Zelle). 
Metaphase in Polansicht (periblematische Zelle). 
Metakinese in Seitenansicht (pleromatische Zelle). 
Anaphase in Seitenansicht (periblematische Zelle). 
Anaphase in Plattenansicht (periblematische Zelle). 
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Heterotypische Kernteilung. (Achrom. 4/;:x Komps. 12). 


Textfig. 6-8. 
5 7. Metaphase in Polansicnt. 


6. Djakinese. 

8. Anaphase in Plattenansicht. 
Textfig. 9-11. Homootypische Kernteilung. (Achrom. 4/,;2x Komps. 12). 

9. Metaphase in Seitenansicht. 10. Metaphase in Polansicht. 


11. Anaphase in Plattenansicht. 
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Die in der Tabelle dargestellten Ergebnisse zeigen uns, dass 
die Chromosomenzahl der beobachteten Aequatorialplatten fast 
immer 12 betragt (ca. 96%), und dass die Zahl der Falle, wo gar 
keine Einschniirung in den beiden M-Chromosomen stattfindet, 
nur ca.4% betragt, dagegen die beiden Einschntirungen in ca. 92% 
mehr oder weniger zum Vorschein kommen, unterdessen der 
Prozentsatz des Typus I ca. 20 ist, wo die m- und e-Einschniir- 
ungen vollkommen erkannt werden koOnnen. 

Weiter wurde die e-Einschniirung in der Anaphase bei den 
lebenden Materialien der Wurzelspitzen, die diinn handgeschnitten 
und in der 3 od. 5% igen Zuckerlosung eingebettet wurden, oft 
erkannt. 

Aus den oben erwahnten Tatsachen wenigstens in soma- 
tischen Zellen geht es hervor, dass die sogenannten m- und e- 
Einschntrungen der M-Chromosomen die normalen Phanomene 
sind und zwar die an den bestimmten Orter der beiden langen 
M-Chromosomen immer regelmassig auftretenden fixierten Ei- 
genschaften darstellen. 


Chromosomen in der Reduktionsteilung der 
Pollenmulterzellen. 


In der Diakinese kann man 6 Gemini finden, unter denen ein 
Geminus besonders sehr lang sich aufweisen (Textfig. 6). Um 
diesen lange Geminus von den anderen kirzeren Gemini zu un- 
terscheiden bezeichne ich ihn auch hier als ,, M-Geminus”’’, der 
aus den zwei homologen M-Chromosomen entstanden sein soll. 
Obwohl in der Diakinese die Quersegmentierung und die Quer- 
einschniirung oft an den verschiedenen Teilen der verschiedenen 
Gemini stattfinden, so ware es doch bereilt zu schliessen, dass 
die an der Mitte und am Ende beobachteten Einschniirungen des 
M-Gemiuus nicht identisch mit den m- und e-Einschntirungen 
der M-Chromosomen der somatischen Zellen sind. Wenn man 
die m- und e-entsprechenden Einschniirungen der in den Fig. 10 


1) Bei der heterotypischen Kernteilung findet die Einschniirung auch in anderen 
bestimmten Chromosomen statt. 
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u. 11 dargestellten M-Gemini, die hier nicht selten zum Vorschein 
kommen, beobachtet, so kann man sogleich erkennen, dass sie 
denjenigen der somatischen M-Chromosomen sehr ahnlich und 
mit denselben identisch sind. 

An den Polansichten der Aequatorialplatten kann man mit 
Sicherheit 6 Gemini wahrnehmen und hier wird auch der M- 
Geminus erwiesen werden (Textfig. 7). Wahrend die m- Einsch- 
nurung oft erkannt wird, kommt die e-Einschnitirung sehr selten 
zum Vorschein und wenn sie auftritt, so in der Form wie in Fig. 
12 abgebildet ist. Die homologen Chromosomen des M-Geminus 
mit ihren Mitten an der Spindel befestigt werden, wahrend bei 
jeden anderen finf Gemiui die Insertionsstelle der Zugfasern fast. 
das Ende ist. Ausserdem am Ende des Auseinanderziehens der 
homologen Chromosomen findet die zweite Langsspaltung der 
Tochterchromosomen statt, deshalb stellt sich jedes M-Chromo- 
som als doppel-V-Form, und jedes andere Chromosom als V- 
Form dar (Textfig. 8). 

In der Metakinese der heterotypischen Kernteilung verhalten 
sich einige gewohnlichen Chromosomen wie in Fig. 14-20 nu. 22 
dargestellt. Unterwegs hort das Auseinanderziehen der homolo- 
gen Chromosomen plotzhch auf, indem sie noch mit je einem 
gewissen Teil haften aneinander. Darauf widersetzen sich die 
Chromosomenschenkel gegen die Anziehungskraft der Zugfasern 
und ihre nicht aneinanderhaftenden Teile ausgezogen werden 
(Fig. 23a u.c). Meistens aber trennen sich die beiden Schenkel 
eines V-formigen Chromosoms von denselben des homologen 
Schwesterchromosoms nicht zu gleicher Zeit, sondern ein Schenkel 
friiher als anderer, deshalb zieht der eine sogleich zusammen und 
wird der andere weiter auffallend ausgezogen. Die M-Tochter- 
chromosomen in der Metakinese verhalten sich ahnlich wie 
oben erwahnt (Fig. 13, 21, 23e u. 24). Nicht sofort nach dem 
Beginn der anfangs an ihren Mitten stattfindenden Trennung 
der homologen M-Chromosomen, hort dieser Vorgang an einer 
Seite plotzlich auf. Folglich leisten die zwei Schenkel der doppel- 
V-formigen Chromosomen ebenfalls den Widerstand gegen die 
Anziehungskraft der Zugfasern und werden auffallig ausgezogen, 
wahrend die zwei friher von den homologen Schwesterchromo- 
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somenschenkel vollstandig abgetrennten Schenkel sogleich ziehen 
sich zusammen. 

In der Anaphase ziehen die allen Chromosomenschenkel zu- 
sammen, also werden sie kirzer und dicker als in der Metaphase 
(Fig. 25). Die doppel-V-f6rmigen Tochterchromosomen des 
M-Geminus schniiren sich an den Enden je der zwei von ihren 
Schenkeln ein (die e-Einschniirung, Fig. 25c). Solche Einschniirung 
findet auch an den Enden der V-f6rmigen Chromosomen statt, 
aber die e-Einschniirung der M-Chromosomen kommt so oft 
und deutlich vor, dass man sie sogleich als eine konstante Ei- 
genschaft der M-Chromosomen betrachten kann, die besonders 
in einem bestimmten Stadium der Anaphase auftritt. Ebenso- 
wenig wie in der somatischen Anaphase wird auch hier aber die 
m-Einschnuirung wegen der Umbiegung des M-Chromosoms ge- 
troffen. 

In der Interkinese werden die kreuzformig vereinigten \- 
formigen Langshalften des M-Chromosoms und die anderen fiint 
V-f6rmigen Chromosomen erkannt (Fig. 26). 

Die Verhaltnisse der Aequatorialplatte und der Anaphase der 
homootypischen Kernteilung sind sehr ahnlich denjenigen der 
somatischen Kernteilung, ausgenommen dass wir mit der Haploid- 
zahl zu tun haben (Textfig. 9, 10, 11u. Fig. 28). Die Langshalften 
der langen M-Chromosomen, ihre m- und e-Einschniirungen und 
ihre V-Form bei der Wanderung nach Polen, werden in diesen 
Stadien deutlich erwiesen (Fig. 27 u. 28). Die Einschniirung 
verschwindet in der Anaphase aber friher als bei der somati- 
schen Kernteilung. 

Die Chromosomen in der postmeiotischen Kernteilung habe 
ich nicht untersucht. 


Die spezielle Grosse, die m- und e-Einschniirungen, die Inser- 
tion der Zugfasern an der Mitte, namlich die V-Form bei dem 
Auseinandergehen der M-Chromosomen von Vicia Faba (major 
und minor), die alles in der somatischen Kernteilung zweifellos 
als die normalen Phanomene und zwar die regelmassig auftre- 
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tenden Eigenschaften konstatiert werden konnen, kann man 
auch in der Reduktionsteilung” der Pollenmutterzellen stets be- 
obachten. Es ist mit Recht anzunehmen, dass der M-Geminus 
in der heterotypischen Kernteilung aus zwei M-Chromosomen 
der somatischen Kerne entstanden ist. Demnach sind die soeben 
erwdhnten allen Eigenschaften den Lebenskreislauf hindurch in 
den M-Chromosomen wahrnehmbar. Somit konnen diese fixier- 
ten dusseren Gestalten vollgiltig den Beleg fiir die Individua- 
litatstheorie der Chromosomen liefern. 

Wenn die Chromosomengruppe in der somatischen Zelle nicht 
durch das Mikrotommesser durchgeschnitten oder die Querseg- 
mentierung artifiziell nicht herbeigefuhrt wurde, so konnen die 
12 Chromosomen immer konstatiert werden. Die Haploidzahl 
6 auch wird in der heterotypischen und homootypischen Kern- 
teilung festgestellt. Hierbei behaupte ich, dass die Chromoso- 
menzahl von Vicia Faba (minor und major) unter den normalen 
Bedingungen stets 12 bzw. 6 betragt, und halte ich die Zahl 
14 bzw. 7, die von FRASER und SNELL bei dieser Pflanzen 
angegeben wurde, fur unrichtig. Diese abweichende Chromo- 
somenzahl ist aller Wahrscheinlichkeit nach dem Umstande 
zuzuschreiben, dass diese Forscher die m-Einschnirung der 
M-Chromosomen bei der Zahlung vernachlassigt haben. Freilich 
soll nicht nur die Einschntirung, sondern auch die Endverklebung 
der Chromosomen bei ihren Zahlung beachtet werden, aber be 
Vicia Faba macht diese Einschnitruug fast niemals die Zahlung 
der Chromosomen unsicher und sie kann von der Endverklebung, 
die sehr selten stattfindet (ca. 4% !), leicht unterscheiden werden. 

Es lasst sich nicht leicht entscheiden, wie die m- und e- 
Einschnurungen phylogenetisch entstanden sind. Doch sind die 
folgenden drei Falle denkbar : | 


1. Die Iangen Chromosomen ohne Einschnurung sind primar 
und unter den bestimmten Umstanden ist die Einschnti- 
rung entstanden. | 

2. Die kleinen Chromosomen sind primar und durch die 


1) Die M-Tochterchromosomen in der Metakinese und der Anaphase sind nicht 
V-formig, sondern doppel-V-formig. 
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Endverschmelzung dieser Chromosomen ist das lange 
Chromosom mit der Einschniirung entstanden. 

3. Die Falle 1. und 2. wurden kombiniert. 

Es scheint mir der Fall 1. méglicher als die Falle 2. und 3. zu 
sein, und besonders den Fall 3. halte fiir unwahrscheinlich. 

Wie fruher erwahnt, erfahren die Chromosomen in der 
Metakinese der heterotypischen Kernteilung die verschiedenen 
Gestaltabanderungen. Ausser der Verlangerung der Chromoso- 
menschenkel muss insbesondere die Gestaltabanderung an den 
Umbiegungsstellen hier erwahnt werden. Sie findet zwischen 
dem noch aneinderhaftenden (Textfig. 12, III au. IVa) und dem 
schon getrennten Teil (Textfig. 12, IIIb u. IVb) der verschiedenen 
Chromosomenschenkel, sowie in der Nahe der Gipfelpunkte der 
doppel-V-formigen M-Chromosomen statt, und in der Anaphase 
kommen diejenigen der M-Chromosomen als die m- und e-Ein- 
schniirungen zum Vorschein, obwohl die erste meinstens nicht 
beobachtet werden kann. Noch ehe die m- und e-Einschniirungen 
der M-Chromosomen die erblich fixierten Eigenschaften gewor- 
den sind, hatten sie nur in der Anaphasen der heterotypischen 
Kernteilung stattgefunden, ohne dass die Formenabanderung 
die Elastizitatsgrenze der Chromosomen iiberstieg. Ueber die 
Entstehung der fixierten m- und e-Einschniirungen 1asst es sich 
folgendermassen vermuten. 

Einmal im Verlauf der phylogenetischen Entwicklung hat eine 
spontane Verdnderung der Teilungsmechanik der bestimmten 
Chromosomen stattgefunden. Sie hatte zur Folge eine betracht- 
liche Formenabanderung der Chromosomen, die die Elastizitats- 
grenze der Chromosomen tiberstieg und dadurch sind die m- und 
e-Einschntirungen die nicht reversiblen konstanten Eigenschaften 
dieser Chromosomen (M-Chromosomen) geworden, die auch in 
anderen Teilungsstadien zum Vorschein kommen. Es ist auch 
wohl moglich, dass die M-Chromosomen durch die starkeren 
Formenabanderungen in zwei oder drei Stiicken sich geteilt haben 
oder sich teilen. Somit konnten die m- und e-Einschniirungen 
der M-Chromosomen zum Beweise der Annahme dienen, dass 
die Querteilung der Chromosomen die ,, nicht x-ploidischen ”’ 
Veranderung der Chromosomenzahl veranlassen kann. 
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Textfig. 12. 
1 IT Textfig。 12, I-IV. 
Schematische Dar- 
stellung der aufeinan- 
derfolgenden Stadien 
der Teilungsmechanik 
der homologen Chro- 
mosomen in der hete- 
rotypischen Kernteil- 
ung. I, 1. Homologe 
Chromosomen beginn- 


en sich am Ende aus- 
einderzuziehen. 2. 
Dieselben sich ausein- 
andergezogen. 3. Die 
Liingsspaltung dersel- 
ben. 4. Die beiden 
Schenkel der gespalte- 
ten Chromosomen 
geofinet. II,1. Ho- 
mologe Chromosomen 
beginnen sich am Ende 
zu trennen. Dieselben 
ausgezogen. 3. Die 
Lingsspaltung dersel- 
ben. 4. Die beiden 
Schenkel der gespal- 


teteten Chromosomen 
geoffnet. III, 1. Ho- 
mologe Chromosomen 
beginnen sich am Ende 
auseinanderzugehen. 
2. Das Auseinander- 
ziehen hort plotzlich 
auf und der Teil b 
etwas ausgezogen. 3. 
2 von der Seite geseh- 


en, die Langsspaltung 


sichtbar. 4. Eine 
/ Lingshilfte trennt sich 
von der Homologen 


und andere Hallte wei- 


ter ausgezogen. 5. Ein Stadium wie 4, hier dreht sich die sich getrennten Halfte 
um 90°. 6. Homologe Chromosomen haben die Trennung vollendet und die Einsch- 
niirung am Ende einer Lngshalfte sichtbar. IV.1. Homologe Chromosomen beginnen 
sich an der Mitte auseinanderzuziehen. 2. Die Trennung hort an einer Seite plotz- 
lich auf und der Teil b etwas ausgezogen. 3. 2 von der Seite gesehen, die Lings- 
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spaltung sichtbar、 4. Der Teil b weiter ausgezogon. 5. Ein Stadium wie 4, hier 
drehen sich die sich getrennten Schenkel um 90°. 6. Homologe Chromosomen haben 
die Trennung vollendet und die Einschniiruangen an den Enden sichtbar. 


Zum Schluss mochte ich Herrn Prof. Dr. K. Fujm meinen 
herzlichen Dank aussprechen, unter dessen Leitung die vorlie- 
gende Arbeit ausgefuhrt wurde. Weiter danke ich auch Herrn 
Prof. Dr. K. Sgrsara und Herrn Dr. Y. Kuwana fiir niitzliche 
Ratschlage. 


Botanisches Institut der Kaiserl. Universitat zu Tokyo. 


Nachschrift : Nachdem mein Manuskript ausgeschrieben 
worden war, gelangte NawascuHIn’s (1915) ,, Haploide, diploide 
und triploide Kerne von Crepis virens VILL.” (russisch) in meine 
Hande. Aus dieser Mitteilung geht die interessante Tatsache 
hervor, dass zwei von drei Chromosomen in den Pollenkornern 
von Crepis virens die konstante End-Einschniirung aufweisen 
und dieselbe auch in den homologen Chromosomen in den soma- 
tischen Kernen und den triploiden Endospermkernen konstatiert 
wird. NaWascCHIN’s diese Beobachtungen sollen die von mir 
oben erorterte Annahme tuber die Bestandigkeit und die Kon- 
tinuitat der Einschniirung der Chromosomen bestatigen. 


Figurenerklarung. 


Samtliche Bilder wurden mit Hilfe eines ApBr’schen Zeichenapparates ausgefiihrt, 
unter Verwendung des ZeEtss’schen Achromat-Objektivs 1.8 mm und des Kompensa- 
tionsokulares 18 (bei Fig. 1-12 und 27) oder 12 (bei Fig. 18-26 und 28). 


Fig. 1-9, Chromosomen bei den somatischen Kernteilungen. 


Fig. 1 u. 2. M-Chromosomen in fraheren Metaphasen, mit den m- und e-Hinschniir- 
ungen und schon lingsweise gespalten. (periblematische Zellen). 

Fig. 3 u. 4. M-Chromosomen. Die Trennung der Liingshiilften findet statt und sie 
werden fast an ihrer Mitte von den Zugfasern erfasst. (eine periblematische 
elle ). 

Fig. 5-7. Gewohnliche, nicht M-, Chromosomen. Die Lingshiilften sind fast an ihren 
Enden zu den Zugfasern befestigt. (periblematische Zellen). 

Fig. 8. M-Tochterchromosomen in Anaphase, Y-Form und e-Kinschntirung zeigend 


(eine periblematische Zelle). 
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Fig. 9. Gewohnliche, nicht M-, Tuchterchromosomen in Anaphase. (eine periblema- 
tische Zelle). 


Fig. 10-25. Chromosomen in den heterotypischen Kernteilungen der 


Pollenmutterzellen. 


Fig. 10 u. 11. M-Gemini in Diakinese, m- und e-Einschniirungen zeigend. 
Fig. 12. M-Geminus in Metaphase. Die Trennung der homologen Chromosomen findet 
statt. Die Insertionsstelle der Zugfasern ist fast an der Mitte. 
Fig. 138-22. Verschiedene Verhiiltnisse der metaphasischen Chromosomen am Anfang 
ihres Auseinandergehens. Fig. 13 und 21 M-Gemini. 
Fig. 28. Sechs Chromosomenpaare in Metakinese, in einer Pollenmutterzelle. Toch- 
terchromosomen lingsgespaltet. e, ein M-Chromosomenpaar. 
Fig. 24. M-Chromosomenpaar. e-Einschniirung und doppel-Y-Form hemerkbar. 
25. Sechs Chromosomenpaare in Anaphase, in einer Pollenmutterzelle. ce, ein 
M-Chromosomenpaar, e-EHinschntirung deutlich zeigend. 
Fig. 26. Sechs Chromosomen in Interkinese. f, M-Chromosom. 


Fig. 27 n. 28. Chromosomen in der homootypischen Kernteilung der 


Pollenmutterzellen. 


Fig. 27. M-Chromosomen der homootypischen Metaphasen, m- und e-Einschniirungen 
zeigend. 
Fig. 28. Anaphase. Ein Paar M-Chromosomen, e-Einschniirung bemerkbar. 
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Untersuchungen uber das Vorkommen und 
die physiologische Bedeutung der 
Flavonderivate in den Pflanzen. 


Il. MITTEILUNG. 
Ein Beitrag zur chemischen Biologie der alpinen Gewachse. 


Von 


Keita Shibata und Matswaka Kishida. 


In der ersten Mitteilung dieser Untersuchungen hat einer 
von uns unter eingehender Beweisftthrung darauf hingeweisen, 
dass ,,die Flavonderivate, sehr wahrscheinlich als Gly koside, 
tuberall im Zellsaft der Epidermiszellen, bisweilen auch in 
peripheren und inneren Gewebezellen der oberirdischen 
Pflanzenorgane vorkommen.“” Die Richtigkeit dieses 
Schlusssatzes haben wir seitdem durch eine ganze Reihe weiterer 
Versuche und Beobachtungen konstatiert. Wir zweifeln nicht 
mehr daran, dass die Flavonkorper wohl eine Klasse der alltag- 
lichen Pflanzenstoffe darstellen, die ebenso haufig wie Chloro- 
phylle, Carotinoide, Zuckerarten, Starke, Proteine etc. anzutref- 
fen sind.” 

Als eine plausible physiologische Funktion der Flavonglyko- 
side im Pflanzenkorper haben wir die Absorption der kurz- 
welligen ultravioletten Strahlen und damit den Schutz 
gegen die fiir das Zellplasma schadliche chemische Wirkung des 


1) Kerra SrrrBAmA: Unters. tib. d. Vorkommen u. d. physiol. Bedeutung d. 
Flavonderivate in d. Pflanzen. Bot. Magaz. Tokyo, Vol. 29, No. 348 (Juli 1915), S. 
119-132. 

2) Historisch interessant ist die Tatsache, dass Frrror schon zu einer so friiheren 
Zeit. wo man nichts genaueres uber die Chemie der Flavone kannte, eine kaum be- 
griindete Annahme ausgesprochen hat, dass Quercetin sich in den griinen Blattern und 
in den Bliiten aller PHanzen vorfinde. (Zitiert in A. Husemann u. A. Hincer: Die 
Pflanzenstoffe (Berlin, 1885), S. 370). 
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Sonnenlichtes angesehen. In der oben zitierten Abhandlung 
wurden einige dafur sprechende Beweisgrinde angegeben.” Der 
Vorteil der besprochenen Abwehrvorrichtung liegt auf der Hand, 
besonders bei den Epidermiszellen, deren papillose Struktur 
ofters eine deutliche Lichtkondensation auf die Innenwande 
zu Stande kommen lasst.”) In dieser Hinsicht ware es nicht ohne 
Interesse zu erwdhnen, dass die bekannten Linsenzellen (Ocellen) 
der Blattoberhaut von Fittonia Verschaffelti®, nach unserer 
Wahrnehmung, eben einen sehr an Flavon reichen Zellsaft fuihren, 
so dass sie wohl in wirksamer Weise, analog wie unsere Au- 
genlinse®, kurzwellige Sonnenstrahlen zuriickhalten vermochten.” 

Die oberirdischen Organe der Pflanzen aus sonnigen Stan- 
dorten erwiesen sich, wie es nach obiger Darlegung zu erwarten 
ist,im allgemeinen flavonreicher als die der im Schatten vegetie- 
renden Gewachse. Den ersteren gehoren u. a. die Luftsprosse 
mehrerer Wasserpflanzen, wie z. B. Nelumbo, Nuphar, Nym- 
phaea, Trapa etc., die nebst direkter Bestrahlung noch zum 
Uberfluss das vom Wasserspiegel reflektierte Licht geniessen, 
ferner meiste Strand-, Wiesen-, und in Ackern gebaute 
Pflanzen. Die unterirdischen und submersen Pflanzenteile, mit 
gewissen Ausnahmen, entbehren, wie wir schon bemerkten, des 
nennenswerten Flavongehaltes. Die ausfthrlicheren Daten ge- 
denken wir spater in anderer Zusammenhang vorzubringen. 
Aber die Alpenflora bildet zweifellos den geeignetesten Pruf- 
stein zur besagten Lichtschutztheorie. 

Es ist ja gut bekannt, dass der Betrag der Insolation mit 
der Hohe tuber dem Meere zunimmt, weil die Strahlen des Son- 


1) K. Surpatra: loc. cit. 8. 129. 

2) G. HapernAnptT: Die Lichtsinnesorgane d. Laubbliatter (Leipzig, 1905), S 
46 ff. 

3) G. HABERLANDT: loc. cit. S. 107. 

4) Vergl. z. B. T. Takamine u. 8. Taker: Ub. d. Verhalten d. durchsichtigen 
Augenmedien gegen ultraviolette Strahlen. PrrUesR's Archiv. Bd. 149 (1912), S. 379. 

5) G. HABERLANDT (Le. 8. 142) bemerkte bei seiner mikrophotographischen 
Wiedergabe der Verteilung der Lichtintensitit auf den Innenwinde der papill6sen 
Epidermiszellen beim Linsenversuch, dass ,, die Lichtkontraste auf den Epider- 
misinnenwinden bei direkter Betrachtung noch bedeutend stirker sind.” Dieser 
letztere Umstand spricht dafiir, dass dort die Absorption der photographisch wirk- 
samen chemischen Strahlen seitens des Zellsaftes stattfand.“ 
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nenlichtes beim Durchgang durch die Atmosphare betrachtlich 
zuruckgehalten werden. Die durch ihre Warmewirkung gemes- 
sene Sonnenstrahlung ist also, nach VALLoT, auf Mont Blane 
Giptel (4810 M )um 26% starker als in Paris.” Das intensive 
Alpenlicht ist ferner relativ viel reicher an ultravioletten Strah- 
len als das Ebenenlicht, da die unteren, dichteren Luftschichten 
besonders gut den starker brechbaren Teil des Spektrums absor- 
bieren. Dieser Reichtum des Hochgebirgslichtes an kurzwelligen 
Strahlen verursacht ofters den ,,Sonnenbrand“, die den Alpini- 
sten wohl bekannte Hautentzundung. Noch schlimmer gestaltet 
sich die Affektion, wenn die vom Eis und Schnee reflektierten 
Strahlen mitangreifen—sogen. ,,Gletscherbrand‘‘ und_,,Schnee- 
blindheit'‘. Auf den zerst6renden Einfluss des Alpenlichtes ist 
ferner die intensive Verfarbung des Bauholzes der Berghiitte 
zurickgeftihrt.” 

Aus den C. Dorno’s® verdienstvollen lichtklimatischen Stu- 
dien am schweizerischen Kurort Davos (1560 M) geht u.a. her- 
vor, dass der Gehalt des Sonnenlichtes an ultravioletten Strahlen 
nicht fur alle Jahreszeiten gleich ist. In Winter und Friihjahr 
ist derselbe sehr klein, beginnt aber in Mai-Juni rasch anzuwach- 
sen und der maximale Betrag wird in Juli-August erreicht, um 
in September-Oktober schon wieder stark herabzusinken. Bezii- 
glich der Reichweite des ultravioletten Endspektrums hat DoRNo 
mitgeteilt, dass er die kleinste Wellenlange in der Jahresperiode 
im Juli bei 295 eg fand.?) Man sieht also, dass die Periode der 
ippigsten Vegetation in den Hochgebirgen gerade mit der der 
starksten Einwirkung der kurzwelligen Sonnenstrahlen zusam- 


menfallt. 
In dieser Sachlage erscheint es etwas befremdend, dass man 


1) Zit. nach C. ScHRoETER: Das Pflanzenleben der Alpen (Ziirich, 1904), S. 42. 

2) In neuerer Zeit wurde eine Reihe yon Untersuchungen tiber die Einwirkung 
der ultravioletten Strahlen auf niedere und hohere Pflanzen von KLUyweEr, STocKLASA, 
Cart, BovrE u. a. unternommen. Wir beabsichtigen diese Frage bei einer anderen 
Arbeit eingehender zu behandeln. 

3) C. Dorno: Studie iib. Licht u. Luft d. Hochgebirges (Braunschweig, 1911). 
Ref. in Meteorol. Zeitschr. Bd. 29 (1912), S. 64. 

4) Nach friheren Angaben Cornu’s bei 292 up und Mreraes u. LEHMANN’s bei 
291, 2 wu. 
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bisher der Schutzeinrichtung der alpinen Gewachse gegen inten- 
sivere Sonnenstrahlung nicht genug Beachtung schenkte. Zwar 
hat KERNER VON Maritaun” 
in den Vegetationsorganen der alpinen Gewachse die besagte 


seinerzeit der Anthocyanhildung 


Rolle zugeschrieben. Vom diesen Erklarungsversuch bleibt aber, 
wie leichtverstandlich, das Gros der Hochgebirgspflanzen 
ganz unbertihrt, die gar nicht oder erst gegen das Ende 
der Vegetationsperiode rote Laubfarbung annehmen. Der 
wirksame Lichtschirm mtsste vielmehr von einem noch allge- 
meiner vorkommenden und immerzugdnglichen Zellinhalt 
hergestellt sein. Diesen letzteren erblicken wir eben in die Fla- 
vonkorper und haben zahlreiche Reprasentanten der enheimi- 
schen und europaischen Alpenflora von diesem Gesichtspunkte 
aus dem naheren Studium unterzogen, WOriber wir nachste- 
hend in der Karze berichten mochten. 


Zum Nachweis der Flavone 


bedienten wir uns hauptsachlich der in der eingangs zitierten 
ersten Mitteilung beschriebenen Reduktionsmethode.” Ein 
Teil des BIGtenmnaterials wurde an Ort und Stelle der Ammo- 
niakprobe® unterworfen, die immer positiv ausfiel. 

Behufs der Herstellung der zur Reduktionsprobe erforderlich- 
en Extrakte wurden die BIttenteile mehrerer Pflanzen gleich in 
der Fundstelle in 70% Alkohol eingelegt. Da aber wir ander- 
weitig erfuhren, dass das gehorig rasch getrocknete Pflanzen- 
material langezeit seinen Flavongehalt quantitativ beibehalt, so 
wurden die gesammelten Gewachse in blicher Weise zu Herbar- 
exemplaren verarbeitet. Nur einige beim Trocknen sich stark 
verfarbenden Pflanzen hat man in lebendem Zustande ins Labo- 


1) A. Kerner v. Marinaun: Pflanzenleben. 2te Aufl. (1896.) Bd. 2, S. 379. 
Ferner L. KNy: Bot. Ztg. 1894, IT, S. 55. 

2) K. SHrBAmA: loc. cit. S. 121. 

3) Wir haben nachtraglich erfahren, dass M. WHELDALE (Journ. Genetics, Vol. 
4, S. 113) dieselbe Methode zum Nachweis der Flavone in Antirrhinum-Bliiten ange- 
wandt hat. Anderweitige charakteristische Flavonreaktionen, die mit den Pflanzen- 
ausziigen ausfiihrbar sind, insbesondere die Bildung der Halogenwasserstofl- und 
Schwefelsiiure-Additionsprodukte und die Umsetzung mit den Alkaliazetaten in al- 
koholischer Lésung zu gelben Salzen, fielen, soweit untersucht, stets positiv aus. 
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ratorium mitgebracht. Die Extraktion der getrockneten Vege- 
tationsorgane geschieht am besten mittels warmen Alkohols, 
weil die Flavone durch intracellulare hydrolytische Spaltung 
der Glykoside teilweise in freiem Zustand existieren に onnten. 
Um die mit einander vergleichbare, gleichartige Versuchsbedin- 
gung einzuhalten, wurde das lufttrocken abgewogene Material 
mit 20 Gewichtsteilen Alkohol im Dampfbad eine Stunde lang 
ausgezogen, unter stetigem Nachfiillen des verdunstenden Ex- 
traktionsmittels. 

Bei der Ausftthrung der Reduktionsprobe wird jedesmal von 
diesen Ausziigen 2ccm genommen, mit gleichen Volumen Al- 
kohol verdtinnt und mit 1 ccm 30%-HCI versetzt. Darauf wird 
die Flissigkeit unter der Hinzugabe eines Loffelchen metallischen 
Magnesiums nebst ein wenig Quecksilber ziemlich energisch 
reduziert. Die Intensitat der hierbei auftretenden roten An- 
thocyantadrbung gestattet den genauen Autschltiss tiber die 
Konzentration der urspriinglich in verwendeten Ausztigen ent- 
haltenen Flavonkorper. Um die Resultate zahlenmassig darzu- 
stellen wurde ein kolorimetrisches Verfahren benutzt. Zu diesem 
Zweck haben wir von chemisch reinen Flavonen die alkoholischen 
Losungen bekannter Konzentration hergestellt und diese letz- 
teren genau nach obiger Vorschrift reduziert. Die hierbei ent- 
standene rote Farbung wurde nach dem Intensitatsgrade mit 
der folgenden Farbenskala belegt. 


Konzentration der Flavone. Farbenskala. 
ja LOOO i. 
ft 22000 ile 
ig OO IIT. 
ft DUOO IV. 
1 LOOOO V. 
1: - 20000 VI. 


Da man stets mit Reagenzglaser gleichen Kalibers arbeitet, 
so kann man das Redukticnsprodukt jemals direkt mit den obi- 
gen Standardlosungen vergleichen und die entsprechende Far- 
benskala in Notiz nehmen, woraus der Flavongehalt des Pflan- 
zenauszugs annadhernd berechnet werden kann. 
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Wie wir anderweitig festgestellt haben, zeigen Flavone 
und Flavonole bei der Reduktion die Farben verschiedener 
Nuanzen, die ersteren von mehr orangerotlichen und die letzte- 
ren von reineren purpurn. Die Pflanzenextrakte weisen auch je 
nach dem Herkunft differente, bald diesen, bald jenen vergleich- 
bare Reduktionsfarbe auf. Um diesem Umstand Rechnung zu 
tragen, wurden zweierlei Serien Standardlo6sungen mit dem 
Flavon Apigenin und dem Flavonol Quercetin bereitet und die 
benutzte Farbenskala in den folgenden Tabellen mit entsprechen- 
den Buchstaben A (=Apigenin) und O (=Quercetin) bezeichnet. 

Das eben besprochene Verhalten einzelner Flavonkorper bei 
der Reduktion sind in Hinsicht auf die leichte Charakterisierung 
und Erkennung der letzteren sehr beachtenswert. Wir schalten 
daher an dieser Stelle einige unserer diesbeztiglichen Beobach- 
tungen ein, die naheres dariber wird bei einer spateren Gele- 
genheit mitgeteilt. Die Reduktionsprobe wurde dabei teils mit 
den chemisch reinen Substanzen, teils mit den Pflanzenausztigen 
vom bekannten Flavongehalt angestellt. 


Substanz.? _ Reduktionsfarbe. 
Flavonole: 

Myricetin (1, 3, 3’, 4’ 5’-Pentaoxyflavonol). Magentarot. 
Quercetin (1, 3, 3’, 4’-Tetraoxyflavonol). Scharlachrot.” 
Isorhamnetin (1, 3, 4’-Trioxy-3’-Methoxyflavonol.) a 

Morin (1, 3, 2’, 4’-Tetraoxyflavonol). Carminrot. 
Fisetin (3, 3’ 4/-Trioxyflavonol). Gelbstichig Rot. 
Fukugetin. Purpurrot. 


Kampferol (1, 3, 4’-Trioxyflavonol). Mehr gelbstichig als 
bei Quercetin. 

Flavonolglykoside : 
Myricitrin. Wie Myricetin. 


1) In der Flavonformel numeriert man die Stellung der Substituenten wie folgt: 


2) Etwa wie Safranin. 
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Quercitrin. Wie Quercetin. 

Rutin. 99 
Flavone : 

Luteolin (1, 3, 3’, 4’-Tetraoxyflavon). Braunlichrot. 

Apigenin (1, 3, 4’-Trioxyflavon). Orangerot. 

Chrysin (1, 3-Dioxyflavon). Goldgelb. 

Flavon.” Fast farblos. 
Flavonglykoside : 

Toringin.” Wie Chrysin. 


Aus obiger Ubersicht geht klar hervor, dass bei den Fla- 
vonolen nicht nur die Existenz der OH-Gruppe in der @-Stellung 
des Pyronkerns, sondern auch die Anzahl der auxochromen 
Hydroxyle in der seitlichen (8—) Phenylgruppe einen grossen 
Einfluss auf das Zustandekommen der roten Reduktionsfarbe 
austibt, so dass die letztere am tiefsten und am reinsten bei 
dem Myricetin sm ヘー < auftritt. Den schlagenden 

loa 


IS, で 


Beweis ftir das besagte Folgerung geben ferner das Verhalten 
von Flavon und Chrysin, bei welchen sich kein Hydroxyl in der 
f-Phenylgruppe befindet und dementsprechend das rote Reduk- 
tionsprodukt nicht mehr herauskommt. 


I. Die alpinen Pflanzen aus dem Berge Shirouma. 


Die Grenzgebiete der Provinzen Shinano, Hida, Ecchiu und 
Echigo in Mitteljapan durchzieht eine Reihe machtiger Gebirgs- 
kette, sozen. ,, Nippon-Alpen“‘, deren stolzen Gipfel sich nicht 
selten zur mehr als 3000 M Meereshohe erheben, und deren 
Abhange und Taler oft mit ewigem Schnee bedeckt sind. Am 
nordlichsten liegt in den Nippon-Alpen das gewaltige Shirouma- 
Massiv mit den 2933 M hohen Gipfel gleichen Namens und 
zwei weiteren Hauptspitzen, Yarigatake und Shakushi. In jun- 
gerer Zeit ist dasselbe als der beste Fundort unserer formenrei- 


1) Aus Primula farinosa. Vergl. noch unten. 
2) Ein Glykosid des Chrysins aus der Rinde von Pyrus Toringo S. (Y. Htrose). 
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chen alpinen Flora nicht nur den Fachleuten, sondern auch den 
Laien rihmlich bekannt geworden.” Wir haben auch diese Ge- 
birgsgegend zum Ziel der Forschungsreise gewahlt und einer von 
uns (K.) hat im letzten Sommer (Anfang August) dorthin 
gefahren. Man macht wie tblich das Dorf Yotsuya am Berg- 
fuss zum Ausgangspunkt der Hochtour, steigt durch den 
Buchenwald auf und gelangt, schliesslich ein Schneetal tiberschrei- 
tend, an die Berghiitte Shiroumajiri (ca. 1600 M), um dort zu 
tibernachten. Dieser Ort liegt schon inmitten der Strauchregion. 
Von da ftihrt der Weg tuber den Firnschnee, der das Tal ausfiillen, 
an dessen Flanken sich Acer Tschonoskii, A. ukurunduense, 
Cornus controversa, Alnus viridis var. sibirica etc. in niedri- 
gem Wuchs und kleinen Bestanden lagern. Nach mehrstiindigem 
Aufstieg erreicht man die Grashalde von Nebukabira und dann 
Nebukadaira-Platte, wo man sich des wunderschonen Anblicks 
des bunten Teppichs von typisch alpiner Krautervegetation er- 
freut. Es geben daneben in dieser Region die Gebiische von 
Pinus pumila, Rhododendron chrysanthum und Sorbus: sambu- 
cifolia. Weiter oben bis zum Gipfel befinden sich die zwischen 
den Schneeflecken zerstreut liegenden Rasen der Schutt- und 
Felspflanzen, z. B. Alsine verna var. borealis, Dicentra pusilla, 
Dryas octopetala, Cnidium-Arten wu. s. w. Wahrend mehr- 
tagiges Aufenthalt in einer kleinen Schutzhiitte am Grat wurden, 
unserem Zweck entsprechend, verschiedenste, in exponierter 
Lage befindliche Pflanzenformen gesammelt und ferner einige 
Beobachtungen und Versuche in loco angestellt. Das ins Labo- 
ratorium mitgebrachte Material wurde in oben besprochener 
Weise untersucht. Die Resultate dieser Studien werden in der 
Tabellenform wiedergegeben. 2 
(Schluss folgt.) 


1) Die erste -botanische Exkursion nach diesem Gebirge hat anscheinend vor etwa 
sechzehn Jahren Seminardirektor R. Kono aus Nagano unternommen. Vergl. ferner 
Y. YABE: Enumeratio Plantarum Alpinarum in Monte Shirouma collectarum. Bot. 
Mag. Tokyo, Vol. 17 (1903), S. 15. : 
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Decades Plantarum Novarum vel 


minus Cognitarum 
by 


Gen-iti Koidzumi 


Prunus donarium SrEB. Ssp. speciosa Koipz. var praecox 
nov. var. 

Floribus praecocioribus; foliis adultis minoribus; rami cortice 
rarius atro-purpurascente. 

Nom. Jap. Tsukushi-Zakura. 

Has. Prov. Satsuma: Kajiki, in hortis cult. 


Juncus prismatocarpus var. Leschenaultii Bucu. svar. 
viviparus var. nov. 

Fluitans vel submersus, capitulis viviparis. 

Nom. Jap. Komotsi-Kogaizekisho. 

Has. Aomori; Mido; Awa; Musashi; Kiso; Idsumi; 
Suwo; Hiuga; the Yayeyama-archipelago. 


Vaccinium Smalli A. Gray, Bot. Jap. in Mem. Am. Acad. 
Art. Sci. VI, (1859) 398. 

Foliis subtus ad costas medias primum laxe pubescentibus 
mox glabris, pilis incurvis vel subpatentibus ; fructibus nigris. 

Nom. Jap. Ohba-Sunoki. 

Hap. Yezo; Saghalin; Nippon, Mt. Chokaisan. 

var. glabrum nom. nov. 

V. Airtum の typicum Maxim. Mel. Biol. VIII. 606. 

Foliis subtus ab initio glabris, minoribus, plerumque ovatis. 

Nom. [AE. Sunoki. 

Has. Japonia. 


Vaccinium hirtum TuHuns. FI. Jap. (1784) 155. 
V. Buergeri Mig. Ann. Mus. Bot. Lugd. Bat. I, 29. 
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Folia subtus ad costas medias albo-pubescentia, pilis recto- 
patentibus. Fructus rubri vel demum nieri. 

Nom. Jap. Usunoki. 

Has. Japonia. 

var. lasiocarpum var. nov. 

Folia subtus dense pubescentia. Fructus rubri pilosi. 

Nom. Jap. Ke-Usunoki. 

Has. Nikko; Prov. Sanuki: Shozushima. 

var. versicolor var. nov. 

Folia supra intense viridia; fructibus primum rubris mox 
nigrescentibus. 

Nom. Jap. Koba-Usunoki. 

Has. Takahashimachi (Bittsiu) ; Tsurugisan (Awa); Ishi- 
dsutsiyama (1Yo). 

var. atrum nov. var. 

Flores pluri-racemosi; foliis subtus secus costas medias 
albo-tomentosis ; fructibus nigris. 

Nom. Jap. Kuromi-Usunoki. 

Has. Prov. Uzen: Higashi-okitamagori, Wadamura. 


Spiraea chinensis Maxim. Act. Hort. Petrop. VI. (1879) 
Ee pa tO oe 

S. Yatabei var. latifolia NAKAr in Bot. Mag. Tokyo XXIX. 
p. (228). 

Nom. Jap. Toshimotsuke, Kibishimotsuke. 

Has. Chiugoku; Shikoku. 

var. angustifolia (YATABE) 

S. dasyantha var. angustifolia YATABE in Bot. Mag. Tokyo, 
VI. (1892) p. 348. 

S。 Yatabe1 Naxal 1.c. (227.) 

Nom. Jap. Hosoba-Ibukishimotsuke. 

Has. Shikoku: Prov. Awa, Nishiumura. 


Brunella vulgaris L. var. albiflora nov. var. 
Flores albi : cet. ut in typo. 

Nom. Jap. Shirobana-Utsubogusa. 

Has. Shikoku: Nishi-iyamura (Prov. Awa). 
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Abelia spathulata S. et Z. var. tetrasepala nov. var. 

Corolla ampla 3.5 cm longa; sepalis 4 late ellipticis vel late 
oblongis raro obovato-oblongis. 

Nom. Jap. Oh-Tsukubane-utsugi. 

Has. Prov. Musashi, Chitsibu. 


Cirsium riparium nom. nov. 

C. Maximowiczii var. ripariam Kotpz. in Bot. Mag. Tokyo, 
Re 1158: 

Valde formosa ; capitulis cernuis ; involucris intense laeteque 
viridibus, squamis intimis latis; floribus laete purpureo- 
violaceis ; foliis incisis vel leviter pinnato-lobatis, inferioribus 
petiolatis, superioribus sessilibus non amplexicaulibus. 

Caulis circ. 3—-4-pedalis erectus, multistriatus, superne 
ramosus : ramis omnibus erectis. Folia membranacea, ambitu 
oblonga, pinnatiloba lobis incisis, supra dense minuteque papil- 
losa, subtus sparse araneosa, lamina ad petiolum longe decur- 
rentia, margine spinulosa; foliis superioribus tantum pinnatilobis 
sessilibusque. Capitula magna 3.5-5.0 cm. in diametro, ad 
apicem ramorum solitaria cernua; involucri squamis circ. 
6-7 seriatis, extimis lanceolato-ovatis 7 mm. longis, intimis 
lanceolato-linearibus 24mm. longis omnibus apice muticis ; 
floribus purpureo-violaceis, corollae tubo limbum circ. duplo 
superante. Antherae lineres exertae. Stigmata apice leviter 
bifida. 

Nom. Jap. Sawa-Ohnoazami. 

Has. Prov. Uzen: Minami-okitamagori, Yatani; Prov. 
Iwashiro : ad pedem montis Adsumayama. Sendai. 


Pyrus rufoferruginea nom. nov. 

P. ferruginea KorpZ. (non Hook. fil.) in Bot. Mag. Tokyo, 
XXIX. 158. 

Nom. Jap. Mitsinoku-Nashi. 

Has. Hayatsinesan. 


Spodiopogon sibiricus Trin. var tomentosus nov. var. 
Foliis subtus vaginisque adpresse villoso-tomentosis. 
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Nom. Jap. Oh-Aburasusuki. 


Has. Prov. Hidaka: Samani. 


Abelia (Zadelia, Biforae) integrifolia sp, nov. 

Frutex ; ramis vetustioribus cinerascentibus; tramulis an- 
notinis fuscis vel fusco-purpurascentibus; ramulis novellis pilosis. 
Folia membranacea, late vel anguste subrhombeo-oblanceolata, 
penninervia, sursum breviter cuneata, deorsum longe cuneato- 
attenuata, apice mucronata, lamina usque 4.5 cm. longa 2.0cm. 
lata, margine integerrima et dense ciliata, subtus plerumque 
praecipue secus costas et venas dense pubescentia, supra pilosa; 
petiolis pubescentibus circ. 3-4 mm. longis, basiconnatis. Pedun- 
euli biflori in apice ramulorum solitarii, pilosi, 4-5 mm. longi; 
pedicellis circ 2mm. longis pilosis; bracteolis brevissimis tr1- 
partitis, laciniis linearibus pilosis. Ovaria subteretia sparse 
pilosa. Sepala 4, lineari-lanceolata apice rotundata glabra, 
Corolla albida 1.3 cm. longa campanulato-infundibuliformis, 
versus basin sensim angustata et sparse ciliata; limbo patulo 
rotundato roseo-maculato, crc. 6-7 mm. diam.; stvlis stamini- 
busque inclusis. Achaenia subteretia, costata, 13 mm. longa, 
glabra vel sparsissime pilosa. 

Nom. Jap. Hosoba-Tsukubaneutsugt. 

Has. Prov. Bittsiu: Kawakamigori, Hongomura (VI. 22, 
1915, Ipse!) ; Atetsugori, Kawanose (23, V. 1914, leg. Z. Yo- 
SHINO !). 

Distr. Species distinctissima, endemica ! 


Molinia japonica Hack. var. rupestris nov. var. 

Humilis 15-20 cm. alta; spiculae circ 8-15; lamina 2-3 mm. 
lata involuta, vaginis densius pubescentibus. 

Nom. Jap. Ko-Numagaya. 3 

Has. Prov. Uzen: Mt. Adsumasan. 


Salix (Fragiles) Matsudana sp. nov. 

Haec species affinis S. fragili, sed ab ea differt foltis lanceo- 
lato-linearibus, ovariis sessilibus, stigmatis laciniis emarginatis. 

Arbor? ramulis novellis sericeo-pubescentibus cito glabris : 
ramis vetustioribus glabris, cortice pallide fusco vel lutescente 
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nitidoque vestitis. Folia vernalia linearia vel Jineari-lanceolata, 
utrinque sub lente minute scabridula, supra glabriuscula, subtus 
adpresse sericea, apice acuminata, basi attenuata, margine 
integerrima vel remote mucronulato-serrulata ; stipulis saltem 
in ramulis floriferis deficientibus ; petiolis brevibus albo-sericeis. 
Amenta foliis coaetanea, breviter pedunculata, 2 cm. longa; 
pedunculis pauci-foliatis rhachibusque albo-tomentellis ; bracte- 
olis ovatis apice obtusis vel obtusissimis extus infra medium 
albo-pubescentibus. Fl. 2: ovaria ovoideo-oblonga glabra, 
sessilia, stylis nullis; stigmatibus bilobis, laciniis leviter lobulatis; 
glandulis 2, anterioribus ovatis complanatis, posterioribus par- 
vulis ovatis. FI. 4: stamina 2, filamentis basi albo-puberulis, 
glandulis 2. 

Has. China: Kansu, Ranshiu (April 17, 1907, leg. Z. UME- 
MURA! no. 17). 


Morus bombycis Korpz. nom. nov. 

? M. japonica SIEB. nom. nud! Syn. Pl. Oec. Jap. (1827) p. 
ZieemOsr 63: 

? M. japonica Nois. nom. nud! ex EnpL. Gen. Pl. Suppl. IV. 
pars, 2,.(1847) p. 33. 

? M. japonica Aupis. nom. nud! ex SER. Descr. et Cult. des 
Mar. p. 226, (1855). 

M. szy7osa var. ovalifolia SER. Descr. et Cult. des Mar. 
(iS55))ape 225, (ero, parte ex, Bur: ). 

M. alba var. stylosa Bur. in DC. Prodr. XVII, (1873) p. 
243. 

Frutex vel arbor; foliis ovatis vel ovalibus basi cordatis, 
subito acuminatis dentato- vel duplicato-serratis, integris vel 
varie lobatis interdum dissectis, adultis supra scabro-asperatis, 
subtus secus nervos pubescentibus; stylis alte connatis ovarium 
enrc. duplo superantibus, stigmate subulato puberulo stylo vix 
breviore vel subaequante. Inflorescentia や pauci—pluriflora 3-7 
(-8) mm. longa; ¢ laxiflora 10-15 mm. longa. Syncarpium 
atrum 5-13 mm. longum, pedunculo aequelongo vel vix breviore. 

Nom. Jap. Yamaguwa. 

Distr. Japonica, Korea, China. 
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Prunus nipponica Martsrm. var. iwagiensis (KoEHNE) 
P. 1wagiensis KOEHNE PI. Wils. TI. (1912) 259. 
Cupula turbinata. 

Has. Iwagisan, Hakkodasan. 

var. pubescens nov. var. 

Petiolis pubescentibus. 

Haxs. Iwatesan (=Ganjusan). 


Prunus incisa THuns. var. tomentosa nov. var. 
Petiolis pedicellisque tomentosis. 

Has. Takaoyama (Musashi) ; circ. Yokohama. 
var. serrata nov. var. 

Foliis serratis longius acuminatis. 

Has. Hakoneyama, Takawoyama. 


Salix Yoshinoi 2 sp. nov. 

Quoad inflorescentia ad S. hirosakiensem affinis; sed foliis 
novellis subtus adpresse sericeo-villosis, adultis multinervis infra 
viridibus vel obscuriter glaucinis, pilis laxe persistentibusque. 

Arbusculus, ramis annotinis brunneis, hornotinis cinera- 
scentibus superne albo-tomentosis. Folia lanceolata breviter 
acuminata, basi rotundata rarius obtusa, multinervia, serrulata : 
juniora supra laxe subtus densissime villosa; adulta supra 
praeter costam mediam adpresse pilosam glabra, infra plis 
plus minus persistentibus praecipue secus costas copiosioribus ; 
lamina ad 9cm. longa 22 mm. lata; petiolis circ. 5mm. longis 
albo-tomentosis ; stipulis oblique ovatis acuminatis denticulatis. 
Inflorescentia foliis coaetanea 10-13 mm. longa, pedunculis 
albo-tomentosis basi foliatis 5-7 mm. longis; bracteolis ovatis 
apice rotundatis extus laxius puberulis. Fl. 2: ovario ovoideo 
albo-tomentoso sessile, stylis elongatis glabris, stigmatibus 
revolutis ; glandula unica ovoidea. 

Nom. Jap. Yoshino-Yanagi. 

Has. Prov. Bittsiu . Kawakamigori, Abe. 


Polygonum japonicum Meisn. var. glandulosum nov. var. 
Fertilis (sec. YosHINO); perianthium 3-4 mm. longum album 
glandulosum, stylis longe exertis. 


= 


Dec. 1915.] G. KOIDZUMI—DECADES PLANTARUM NOVARUM. 


QO 
トー 
Or 


Nom. Jap. Kibi-Sakuratade. 
Has. Prov. Bittsiu: Kibigori, Sosha. 


Saussurea (Lagurostemon, Corymbiferae) imperialis sp. 
nov. 

Rhizoma lignosum ascendens. Humilis perennans, caule 9 一 
11 cm. alto, crasso, simplice, striato, superne in corymbum 
confertum abeunte, a basi ad summum folioso, laxe araneoso- 
villoso. Folia membranacea primum utrinque laxe araneoso- 
villosa, mox subtus glabra, supra versus marginem parce 
puberula, margine inaequaliter aristato- vel mucronato-dentata 
ciliolataque, dentibus rarius falcatis, ovata vel lanceolato-ovata 
acuta vel subacuminata, basi late cuneata usque rotundata, 
per totum petiolum cuneatodecurrentia : radicalia longe (3-4 
cm.), media breviter (2-2.5 cm.) superiora brevissime (circ. 
5mm.) petiolata, summa sessilia, lamina 5-11 cm. longa 2.5-6 
em. lata. Inflorescentia oligocephala, foliis lanceolato-linearibus 
suffulta. Capitula fere 10, campanulata, inter se arcte conferta, 
breviter (5 raro 25 mm.) pedunculata, 10-14 mm. longa, fere 
8-15 mm. diametro : involucri squamis subquadriseriatis, atro- 
purpureo-marginatis, superne breviter villosis, extimis ovatis 
cuspidatis, mediis late ovatis acutissimis, intimis lanceolato- 
ovatis acutis. Flores videtur violacei, corolla 11 mm. longa, 
tubo limbo aequilongo, limbo ad quatuor partes 5-fido, segme- 
ntis linearibus acutis; pappi serie externa subnumerosa ad 4 mm. 
serie interna ad 9mm. longa. Achenium (immaturum) 3 mm. 
longum nigro-fuscum laeve. Antherae basi sagitatae, caudis 
fasciculato-setosis. 

Nom. Jap. Takane-kita-azami. 

Has. Yezo in alpibus Tokatsi-dake. 

S. Riederi affinis, sed ab ea foliorum forma, anthoidio majore, 
squamae forma, caule humileque differt. 

Cardamine Fauriei Fr. f. geifolia Korpz. 

C. geifolia Korpz. Ic. Pl. Kois. II. t. 97, (1914). 

Has. Yezo. 


Untersuchungen uber das Vorkommen und 
die physiologische Bedeutung der 
Flavonderivate in den Pflanzen. 


Il. MITTEILUNG. 
Ein Beitrag zur chemischen Biologie der alpinen Gewachse. 
Von 


Keita Shibata und Matswaka Kishida. 
( Schluss.) 


Tabelle 1. 


Flavongehalt 


sehr hiiufig 


Y ca]iiit1)| Werbreitung | Pflan- in der 
Bette dos lize poet a. Hiufigkeit zenteil | Skala der Re- 
duktionsfarbe?) 
Acer ginnala Max. var.| Sarukura | ament Blatt) II Q 
euginnala Pax. 200 mf 
i Nakayama- | 
A. parvifiorum F. S. an sehr hiufig 59 II Q 
| 2) m.) | 
A. Tschonoskii Max. L Sa eee 05 II Q 
A. spicatum LAM. var. ae pe al nk II-III Q 
ukurunduense Max. a Be ae ^。 |) Bliite (++) TS Q 
Acomtum pallidum NRcHB.| Str. zieml. hiufig | ,, (+)1 Q 
Alchemilla vulgaris L. oeN: a bis Ye © Bierce oi で 


1) Die Hohenlage (in m.) der Lokalititen und die dazu benutzten Abkiirzungen 
sind folgende: Gipfelregion von Shirouma=S. (2700-2933); ,, ,, Yarigatake=Y. (2700- 
2903); ,, ,, Shakushi=Sk (2700-2850); _,, ,, Orenge=R. (2700-2800); Nebukadaira= 
N. (2500-2700); Nebukabira= Nb. (2300-2500); Shiroumajiri=Sr. (1600-2000); Numaike 
=Ik (1000). 

2) Vergl. oben S. 304 (d. vor. Nummer). A. E. Everest (Proce. Roy. Soe. B. 87, 
1914, S. 450) stellte die Reduktion mittels Mg und HCl als bei den Pflanzenausziigen 
unbrauchbar hin, was durchaus unserer Erfahrung widerspricht. Sein Misserfolg erklre 
sich vielleicht daraus, dass er dabei keinen Katalysator (Hg) benutzte. 

3) Das Zeichen+ +oder-+bedeutet, dass die Intensitit der beobachteten Reduktions- 
farbe mehr oder minder st&rker als die betreffende Farbenskala ist. 
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| Favongehalt 


Name der Pflanze Lokalitit Verbrejtnng PHan- | in der 
u. Haufigkeit zenteil Skala der Re- 
|duktionsfarbe 


Alnus viridis DC. var. | on Be Blatt) TO 
sibirica REGEL. | 
Alsine verna BARTL. var. YY。 | as u. we eer Ne 
: esti 2 
borealis FZv. aie THTHTV A 
: ‘ | Yous latt! II A 
Anaphalis alpicola Max. S.u.N. | er 日 Bliite TA 
| | EA 
A. margaritacea B. et H. SE | & hanfig 本 TI A 
5 と 3 gr. Bestand 1 
Anemone narcissifiora L. S. = Henne nee IQ 
A. patens L. var. inter- a ‘Kleiner Bn ] II-III Q 
media Max. | s. hiutig Blatt) TITTV eo 
> と bis N. TI Q 
Angel ultisecta Max. Sta 
ngelica m1 1 = | S kl. ee lee GaSe 
Aquilegia akitensis Bune WW ten Blatt TII_TV 4 
Arabis Fauriei Boiss. | Y selten Wee VQ 
| | aren Bliite IV Q 
Arnica unalasckensis Less. ‘S- | 。 Tinfie Blatt VA 
| | | 
| A 
Astragalus membranaceus)  N__ | grosser Bestands__"’ | - 
BeE. var. obtusus Max. Blite| (++)1Q 
: s , | (FHI 
A. secundus DC. - | zieml. hiufig mee IQ 
| I 
A. Shiroumaensis Mak. DU iselten (Bi; ie 9 
| ute 
Barbarea vulgaris R. Br. | ine Bek. | 
var. Bee Nb. _s hia Spross| I1@ 
(Blatt Tro 
5 Nakayama | zerstreut- | 
Betula corylifolia REG. (1300 m) haufg { Frnt mG 
Boykinia lycoctonifolia | Gbent BEN 
aa. 2 Si | rere Blatt (+) II Q 
Campanula dasyantha ‘oben bisS.,Y.,Sk. | 
fea NE Spross| TTQ 
Bie | gr. Bestand D 
こ Ss. 
C. lasiocarpa CHAM. Ne gr. Bestand | III Q 


Cassiope stellariana DC. | Sk. ieee | I-II Q 
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Name der Pflanze 


Cnidium ajanense DRUDE. 


C. Tashiroei Max. 


Cornus controversa var. | 
alpina (Max.) Wane. 


Diapensia lapponica L. 


Dicentra pusilla S. et Z. 


| 


Draba Shiroumana Max.| 


Dryas octopetala L. 


Epilobium japonicum 
HAUSK. | 

Erigeron dubius Mak. 
var. alpicola Max. 

Fauria crista-galli Mak. | 

Gaultheria pyroloides 
EK tif 


Gentiana algida PALu. 
var. sibirica KUSNEZ. 


G. nipponica Max. 
Geum anemonoides 
WILLD. 


G. calthaefolium MeEnz. 
var. dilatatum Torr. et | 
GR. 


Hedysarum esculentum 
LEDEB. | 


Juncus triglumis L. 


Juniperus chinensis L. 
var. procumbens ENDL. | 


Linnaea borealis LL. 


L. serrata GRAEBN. 


we p | Flavongehalt 
tase erbreitung flan- in der 
Holitit ts auiiekeit | centeil Slee 
| | | duktionsfarbe 
Y. 8. Spross | II Q 
kl. Bestand {ise (キャ )T Q 
| 
We unten bis N. | (++) TQ 
s. hiufig Blatt II Q 
S zerstreut- III Q 
Go hautig Bliite (+)1Q 
y gr. Bestand lee (4+) 12@ 
・ s. haufig Spross | III Q 
zerstreut | | (+)1Q 
R. zieml. selten | Bliite II Q 
Wa selten SO IWA 
a Bestand sBlatt pal G) 
WE | s. haufig Blite」 (+4+)1Q 
| unten bis Sr. | O | 
N. zerstreut pee eal me 
Y. zieml. haufig Blatt |v a Vaex 
| Soa し ce | III A 
| (2800 m. | 0 ま | 
N. | Hanes 1 Blute (+)II A 
a | verbreitet set (+) II Q 
Sk | daoben Blatt TV Q 
Sk. u. NG | 
S. zieml. hiufig oy III A 
SkeusiSany oe 
Y. Bestand Spross VA 
SNE Blatt) II Q 
BY’ aa | 3 
verbreitet Bliite| TG 
: ns | | 
Ne 4 iintes Je Blate sae 
bis S. | | 
N. 0 oS o | ed | I Q 
zieml. haufig ieee (キャ DTE 
N. oben verbr. | Blatt) VA 
> unten bis N. | 
Y. verbr. 9 IIT A 
, S. | | 
NG selten Spross IV A 
Nakayama} Im Wald + | 
(1000 m.) Zerstreut Blute V-VI a 
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Flavongehalt 


r 5 =P Aan ARE Verbreitung Pflan- in der 
I Un ee u. Hiiufigkeit | zenteil Skala der Re- 
Re So! - も dnktionsfarbe 
eee procumbens Y. NSH Blatt | (+)T A 
ESY. es 
Luzula campestris DC. Y. oben sehr Spross Jy A 
var. multiflora CELAK. haufig 
Oxytropis japonica Max. NE の II A 
Parnassia alpicola Max. Nb. etnies rl Cee 
Pedicularis amoena く Sk. me Ye =A 
ADAMS. | Je : 
: i Sey eabisUN S| 
Phleum alpinum L. Sk. tise ci IVA 
Phyllodoce pallasiana N verbr. 
Don. oe | Bestand (+)IQ 
“7 7 S. u. Sk. 
P. taxifolia SALISB. ¥ zieml hanBg (+)1T Q 
Pinguicula vulgaris L. y. Bu. Norikura WA 
var. macroceras HERB. | | | JanBg ? fs 
: Op 70 | Wo 
Primula cuneifolia LEDEB. N. Bede 人 IA 
var. hakusanensis MaxK. hiiufic. 
P. farinosa L. var. armena - | oben bis N. 
BE. Kocu. Nb. | eml. hiufig | ” り 人 
P. yesoana Mig. Sr. に ge |Blatt | TTA 
c=) 
Polygonum Bistorta L. N. verbr. { Bliite a Q 
Bestand \ Blatt. (+)IQ 
bo S. u. Sk. Pact be ie 
P. viviparum L. N alipeseeah etait eda] dene 
| hiutig | Blute IQ 
Rodgersia podophylla unten bis Ik. 
“ a の PL | SE. Bee S. &. (キキ )T GO 
・ ・ | niin fig 
Rhododendron brachy- | | Se 
eenos | Ya | Bestand, zieml. Blatt TQ 
carpum G. DON. | hautig | 
R. chrysanthum Pau. a i oe eee 
R. Hymnanthes Max. | Futamata| bis Ik. | IE Q 
var. pentamerum Mak. (Bergfuss) zerstreut | mY 
| | bis Y. u. Sk. : 
8 3 hes Q 
Rosa nipponensis CREP. N. an ut IT Q 
iauHig 
is | | streut III A 
Rubus spectabilis PORSH. | N. | TBnBe 2 
ies errs Wee Sth ts tS Spross IT 
Saxifraga bronchialis L. Y. | Bestand, haufie \Bliite (4/1 
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| | Flavongehalt 


Nr. | ta Verbreitung | Pflan- | in der 
Mare er a Hance 0 | u. Haufigkeit | zenteil Skala der Re- 
| duktionsfarbe 
・ な | unten bis Nb. | Bliite’ (+)1Q 
S. cortusaefolia S. et Z. Sk. | faite Yo 
S. Merkii Fiscu. var. isastreal Hemi. (ee eae 
Idzuroei ENGL. Y. | hing || Bliitel (4) 1 @ 
Senecio nemorensis L. N. oben verbr. Blatt | ers 
Shortia soldanelloides unten bis Sr. | 
Y. Sk. Bestand, s. | うう VQ 
Mak. hinfig | | 
; ; unten bis Nb. | 
Sibbaldia procumbens L. S. Reset hiufig | , IQ 
Sorbus aucuparia L. var. N unten bis Sr. | rr Q 
japonica Max. ご vo |Bestand, haufig | 0 
ae Sa Xe, oe ee 
. sambucitola 上 RAUTYV. N. estand, zieml.1BIGte| (+) 
S bucifolia T N Bestand, zieml.|\Blute) (+)1I Q 
hiufig | 
: 5 unten bis Nb. 
Siena perenne Li S. | Bestand,s. Blatt | IIT A 
var. cuspidata Max. hiiufig | 
Thymus serpyllum Ie | N oben verbr. Spross TA 
var. vulgaris BENTH. Beene | 
A る S. bis Sr. | 
Poneldia Olabor Max) Ne | iciguecees| oe) | eel 
Thalictrum tuberiferum unten bis Sr. Ip::。、 | 
Max. | N. sehr hiufig Blute | (4)1Q 
Trautvetteria palmata oe 
FIscH. Cty Ni “war: RS) NR の (+) LA 
japonica Hutu. 
Vaccinium Vitis idaea L. Se ea eee | (+)1Q 
a Tes eR oben bis N. J っ | IQ 
Veratrum maackii RGU. Nb. | hiinfig { Bite II-III Q 
Viola biflora L. Nb, pha pe Nore SpEocc aie. 
5 
| | 
V. crassa MAK. Ne TA 


9 | 


ziem1. hiiufig 「 


Die Durchsicht obiger Tabelle ergibt in erster Linie, dass 
alle in Betracht kommenden alpinen Gewachse ohne eine ein- 
zige Ausnahme flavonhaltig sind. Nach dem Intensitats- 
grade der Flavonreaktion kann man die untersuchten Falle in 


folgende Gruppen einteilen: 
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Flavongehalt. Bliite. Spross u. Blatt. Total. 
L-II 30 45 75 (68.2%) 
III-IV ai 23 24 (21.8%) 
Vv 1 10 11 (10%) 
32 78 110 


Danach ersieht man, dass die tiberwiegende Mehrzahl der 
Hochgebirgspflanzen einen mehr oder minder reichen Flavon- 
gehalt aufweisen. Insbesondere tritt bei den weissfarbigen 
Blutenorganen durchgehends die intensivste Reaktion ein.” Die 
alpinen Blumen sind, ihrem notorisch hohen Flavongehalt 
gemass, gegen Ammoniakprobe ausserst empfindlich, so dass die 
Reaktion ofters eine frappante Erscheinung hervorrief. So z. B. 
reichte ein blosses Bespiilen einiger ccm verdiinnten Ammoniak- 
wassers schon dazu aus, sdmmtliche weisse Bliiten in einem 1m 
grossen Bestand von Geum anemonoides bald in schon gelbe 
umzuwandeln, die noch 2-3 Tage lang ihre Farbenfrische behiel- 
ten. Diesahnliche Wahrnehmung wurde ferner bei Astragalus 
secundus, Cnidium Tashiroe1, C. ajanense, Saxifraga Merkii var. 
Idzuroei etc. gemacht. In obiger Tabelle steht die weissbliitige 
Linnaea serrata mit ihrem geringeren Flavongehalt allein da, 
was wohl mit ihrem schattigen Standort in der Waldregion in 
Zasammenhang zu bringen ist. 

Als ein kurioser, aber sehr interessanter Fall mochten wir 
hier erwahnen, dass der hellgelbe Mehlstaub der in bekannter 
Weise die Unterseite von BIattern und Kelchen von Primula 
farinosa tiberziehen, deutlich nach Flavon reagiert. Nach der 
neuen chemischen Untersuchung von H. MurLwer” besteht der 
Mehlstaub von Primula pulverulenta, P. japonica u. a. aus fast 
reinem Flavon, der Muttersubstanz der ganzen gleichnamin- 
gen Korperklasse, die zwar von v. KosTANECKT) synthetisch 
dargestellt, aber bisher noch nie als ein Naturprodukt nachge- 


1) Bei Diphylleia Grayi Fr., Alsine arctica Fenzu. und Stellaria florida Fiscu. var 
angustifolia MAx. waren wir leider nicht im Stande, eine zum vergleichenden Versuch 
ausreichende Menge des Bliitenmaterials einzusammeln. Aber provisorische Beobach- 
tungen ergaben, dass diese Pflanzen auch nicht geringe Flayone enthalten. 

2) Hueco Minter: The Occurence of Flayone as the Farina of the Primula. 
Journ. Chem. Soc. London, No. 623 (June, 1915) S. 872. 

3) Ber. d. d. chem. Gesells. Bd. 31 (1898), S. 1757. 
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wiesen worden war. Unser Befund steht also damit in vollem 
Einklang; die Reduktion dieser mehlstaubigen Exkretion ergab 
jedoch, nach dem oben S. 307 erorterten Grunde, keine Antho- 
cyanbildnng. Die in der Tabelle 1 angegebene schwachere Farben- 
reaktion (V) bei Primula farinosa ruhrt offenbar vom in Blatt- 
geweben vorkommenden anderweitigen Flavonkorper her. Dass 
die oben besprochenen Flavontberzuge an Blattunterseite nicht 
nur gegen das vom Substrat reflektierte Licht, sondern auch 
gegen das Oberlicht schutzend wirken, versteht sich von selbst, 
weil die Blatter von Primula habituell die Profilstellung einneh- 
men. 

Dicentra pusilla, ein zierliches Kraut mit fein gefiederten, 
sanftgrunen Blattern und rosafarbigen gespornten Bluten, wachst 
hanufig im Schitt und Geroll der alpinen Region von mittel- und 
nordjapanischen Hochgebirgen. Bei dieser Pflanze, die auch als 
ein volkstiimliches Heilmittel stark nachgesucht wird und leider 
stellenweise schon ausgerottet ist, hat Y. ASAHINA” vor einigen 
Jahren, gelegentlich seiner Alkaloid-Studien, Isorhamnetin 
aufgefunden. Wir haben auch bei den Bltiten und den Blattern 
dieser Pflanze einen erheblichen Flavongehalt konstatiert,” nur 
die unterirdischen Teile entbehren dieses Flavonkorpers. Es 
wurde ferner von uns festgestellt, dass der weisslich staubige 
Reif, womit der Sprossteil dieser Pflanze dicht tiberzogen ist, 
nichts anderes als der von Epidermis ausgeschiedene 
Flavonkorper, sehr wahrscheinlich freies Isorhamnetin, dar- 
stellt. Dieser Fall ist also ein vollkommes Analogon der besagten 
mehistaubbildenden Primula-Arten. 

Weiter haben wir auf den aufrechtstehenden und daher der 
Sonne exponiert liegenden Fruchtstanden von Betula corylifolia” 
eine ziemlich starke Flavonreaktion bemerkt, dagegen nicht bei 
den Friichten der verwandten Arten, die unter dem Schutz des 
Laubes heranwachsen. 


1) Y. AsAgrNA: Ueber die Alkaloide von Dicentra pusilla S. et Z. Archiv f. 
Pharm. Bd. 247 (1909), S. 211. 

2) Vide Tab. 1. (S. 318.) 

3) (Lab: 11S.937. 
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Was speziell den Unterschied im Flavongehalt zwischen den 
alpinen und den Ebenenpflanzen anbelangt, so haben wir in 
gewissen Fallen den direkten Vergleich von denselben angestellt, 
wozu einige interessanten Beispiele: 

Es wurden zunachst die Nadeln von Pinus pumila, einer 
standigen Bewohnerin unserer Hochgebirgen, zugleich mit denen 
von einigen in Tokyo kultivierten Pinus-Arten dem Flavonnach- 
weis” unterwortfen. 


Pflanze. Standort. Flavongehalt. 


Gipfelregion von 


Pinus pumila REGEL. Shiro) (ub. 27000)! L-II 
Pe densiflora S. et Z. Tokyo, Bot. Garten. TV-V 
9 Thunbergii Paru. 25 VI 
iB: koraiensis S. et Z. 59 VI 
P. palustris MILv. 5 V 


Man ersieht also, das die alpine Zwergkiefer durchschnittlich 
10 Mal so viel Flavonkorper enthalt als die Gattungsgenossen 
der Ebene. Ahnliches geht auch aus dem folgenden Vergleich 
hervor: 


Pflanze. Standort. Flavongehalt. 
Polystichum microchlamys Gipfelregion von 
(CHRrsr) Kopama. Shirouma, am Schnee. = 
Nephrodium filix mas Sarukura, im VI 
RicH. schattigen Wald. 
Vaccinium Vitis Gipfelregion von (I 
idaea L. Shirouma. 
Fe Nikko, Bot. Garten. III 


II. Die Pflanzen aus den Schweizeralpen. 

Die erste diesbeztigliche Beobachtung wurde bei einem vor 
einigen Jahren in der Schweiz kauflich erworbenen getrockneten 
Exemplar vom Edelweiss, Leontopodium alpinum Cass., 
angestellt, dessen ganze weissfilzig behaarte Pflanzenteile, dem 


1) Vergl. oben 8. 305. Von allen Arten wurden diesjiihrige Nadeln genommen. 
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Ammoniakdampf ausgesetzt, momentan Drachtig gelb gefarbt 
wurden. Die Reduktionsprobe an alkoholischen Ausztigen des 
Krautes, insbesondere der Filzhaaren, verrat einen betrachtlichen 
Flavongehalt. Damit erscheint die biologische Bedeutung des 
betreffenden Haarkleides, das bisher nur fur den Transpirations- 
schutz galt, in einem anderen Licht, es konnte doch eher zu 
einer wirksamen Beschirmung gegen die aktinischen Sonnenstrah- 
len dienen! Wir haben noch mehrere aus den schweizerischen 
Hochgebirgen stammenden Herbarpflanzen, die wenigstens 30 
Jahre alt sind, auf ihren Flavongehalt untersucht und bei einigen, 
z. B. Alpenrosen, eine sogar sehr starke Reaktion wahrgenom- 
men. 

Inzwischen hat Herr Prof. Y. ASawina in bereitwilliger Weise 
uns das ganze Herbarium der Pflanzen zur Verfugung gestellt, die 
er, in den Jahren 1909-1911, in verschiedenen Gegenden von 
Schweizeralpen gesammelt hat. Nur einen kleinen Bruchteil 
dieses reichen Materials konnten wir bis jetzt verarbeiten, und 
die dabei gewonnenen Ergebnisse sind in folgender Tabelle 


zusammengestellt. 
Tabelle 2. 
MR ay Flavongehalt 

Name der Pflanze) Lokalitit®) PHanzenteil a 
Reduktionsfarbe 
Alchemilla alpina L. Pilatus Blatt TI_IIT Q 
A. vulgaris L. 5 We Rigi 5 | Ire 
Anaphalis sp. Rigi i IV A 
Androsace carnea L. Pilatus 6 III_IV Q 

本 III Q 

Anemone alpina L. Rigi {Bitte TIT © 
Calluna vulgaris SALIsB. Pilatus Blatt II Q 
Dryas octopetala L. 59 ” III Q 
Gentiana acaulis SCHR. Rigi 9 VA 


1) Uber Habitat, Bliitezeit, Verbreitung u. dgl. vergl. die bekannten Kompen- 
dien: C. SogRomER, Taschenflora des Alpenwanderers; G. Her, Alpenflora etc. 

2) Die Héhenquote der Lokalitiiten sind folgende: Rigi 1800 m; Pilatus 2133 m; 
St. Gotthard 2114m; Glarus 580m; Walensee 425 m; Lugano 288 m ; Comer See 200m. 
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| Flavongehalt 


Name der Pflanze | Lokalitiit Pflanzenteil Ree 
| Reduktionsfarbe 

G. verna L. | Pilatus Blatt VA 
Papaver alpinum L. | . = VA 
Phyteuma pauciflorum L. | is III Q 
Pinguicula alpina L. Comer See 年 IA 
Polygala chamaebuxus L. ‘Walensee 4 II Q 
Primula Aulicula L. Pilatus be II A 
Peiarinosa 1. Gotthard 5; VA 

P. latifolia Lap. | I-II A 
P. longitiora ALU. - a IA 
Rhododendron ferrugineum L.| Glarus 3 IQ 
Satureja sp. Lugano As (+)I Q 
Saxifraga 47zoo7 JACQ. Walensee a VI Q 
Veronica utriculosa ? Pilatus | Re abe ifag\ 
Viola biffora . Gotthard | + | VA 


Obzwar die in obiger Tabelle verzeichneten Pflanzen keines- 
wegs aus so sehr hochgelegenen Standorten stammten, so sieht 
man doch schon, dass sie in mehr als die Halfte der untersuchten 
Falle einen erheblich grossen Flavongehalt zeigen. 


III. Aus der montanen Flora von Nikko. 


In diesem ‘Kapitel beschaftigen wir uns mit keinem eigent- 
lichen hochalpinen Gewachse, sondern mit den Elementen des 
montanen Laubwaldes. Das Hauptziel der Untersuchung liegt 
hier darin, die Beziehung des Flavongehaltes der Laub- 
blatter auf die herbstliche R6tung derselben festzustellen, 
die in unseren Gebirgsgegenden alljahrlich mit voller Farben- 
pracht vortiberzieht. Dementsprechend haben wir hierbei im 
wesentlichen diejenigen Pflanzen beriicksichtigt, die mehr oder 
minder schone Laubfarbung aufweisen. Die Einsammlung des 
frischen Blattmaterials erfolgte in Mitte September, also um 
eine Zeit, wo die ganzen (Geholze noch mit. freudig griinem 
Laubschmuck versehen waren. Die Versuchsmethodik ist dieselbe 
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wie die oben angegebenen; zur Extraktion wurde nur kochendes 


destilliertes Wasser angewandt. 


Tabelle 3. 
cern es 9 | Flavongehalt 
Name der Pflanze L kalitat) | PE 
be em z : sy. EO ee ew _ Reduktionsfarbe 
Acer argutum Max. ie rot II Q 
A. nikoense Max. a な 105) 
A. palmatum THUNB. a i II Q 
A. pictum THUNB. に _rot-gelb” II, III, IV“ Q 
A. purpurascens F. S. Chuzenji |= 0 IV Q 
A. rufinerve S. Z. 上 | i IV Q 
A. Sieboldianum Mig. es is IV Q 
0 WO : MNORO if Bee 
A. Tschonoskii Max. st | 日 III Q 
Pt test serene | ae 
A; incana WILLD. var | IVA 
sibirica SPACH. 69 | as 
Berchemia racemosa S. Z. Nikko | の | IVA 
Bhojpattra WALL. | | 

0 ue ‘ mee 

var. subcordata REG. Yumoto | IV Q 
Carpinus cordata BL. Umagaeshi op III A 
Cercidiphyllum japonicum S.Z.| Chnzenji | の IT A 
Clethra barbinervis S. Z. Yumoto rot Nf 人 
Enkianthus campanulatus Nikko LI Q 

NICHOLS. (cult. ) si 

KC ee 


1) Die ungefiihren Hohenangaben fiir die Lokalitaten : 


bot. Garten 650 m. 


Yumoto 1543 m; Akanu- 
ma-Hara 1450 m; Chuzenji 1300 m; Nakanochaya 1000m; Umagaeshi 830m; Nikko, 


2) Feinere Unterschiede in Farbennuauzen sind nicht beriicksichtigt. 
3) Verschieden jenach den Formen. 


4) Desgl. 
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Flavongehalt 
°F ae ‘kalitut | Herbstliche in der 
Name der’ Pflanze LUE | Laubfarbung | Skala der 
| \Reduktionsfarbe 
E. nikoensis Max. | Chuzenji rot II Q 
Evonymus alatus SIEB. り の I-II Q 
E. europaea L. var. | ; 
! 8 Umagaeshi a II Q 
Hamiultoniana Max. | = 
Fagus japonica Max. | に braun IV Q 
F. sylvatica L. var. | | 6 
asiatica A. DC. | " 2 し ば 8 
Fraxinus longicuspis S.Z. | Yumoto | gelb | Va 
Micromeles japonica KOHNE. Chnzenji 。 rot II-III A 
Ostrya Italica Scop. var. | wae | ae 
virginiana WINKL. —_oo! の | ae 
| Nikk 2 
Prunus Ceraseidos Max. | ree SF | IVQ 
(cult. ) | 
ア . Jamasakura SIEB. var. | | | : 
: | お | IV Q 
typica Koipz. ge | | 
P. nipponica MATsSUmM. Akanuma ¢ III Q 
Quercus crispula Bl. i | braun | IT 
Rhododendron quinquefolium ete: 
rot III Q 
Biss. et MRE. = Eee) | | 
R. sinense SWEET. Akanuma | の | (4)1@ 
Sorbus aucuparia 上 し. var. | に | TLTTI A 
japonica Max. | | 
5 oe a Nikko | 
S. gracilis C. Kocu. fenton) » | LII Q 
Styrax Obassia S. Z. Yumoto | gelb | ya 
Tripetalaia paniculata S. Z. “i | rot | TT_ITT Q 
Tsuga diversifolia Max. | Bs fe) kein + ye 
Vacemium hirtum Tuuns. | Akanuma, rot | JT Q 
pees i eeNikko | | 
2 の と die | | ) 
V. Vitis idaea IT feult) 0 III ( 
Viburnum furcatum Bl. | Chuzenji | + Ill A 
V. phlebotrichum S. Z. | Yumoto | + TIT A 
も 3 8 | Mal 
Vitis Coignetiae PULLIAT. Chuzenji | 83 II A 
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Die obigen Resultate weisen ganz klar darauf hin, dass die 
sich im Herbst rotenden Laubblatter schon im frisch gritinen 
Zustand genigend viel Flavonkorper enthalten, um daraus 
durch eine einfache biochemische Reaktion, d.h. den Reduk- 
tionsvorgang, auf einmal dieganze Anthocyanmenge hervor- 
bringen zu konnen. Diese chemische Umwandlung vollzieht sich 
am haufigsten in subepidermalen flavonhaltigen Geweben. Unter- 
lassen werden wir hier auch nicht die Bemerkung, dass der hohe 
Flavongehalt der Laubblatter keineswegs immer deren herbst- 
liche ROtung nach sich zieht.*) Bei manchen Pflanzen verschwinden 
die Flavonkorper von den sich allmahlig vergilbenden und 
abfallenden Blattern, ohne eine geringste Neigung zur Anthocy- 
anbildung zu zeigen. 


Schlussbetrachtungen. 


Die sammtlichen untersuchten Hochgebirgspflan- 
zen weisen in ihren oberirdischen Organen, sei es beblatter- 
ter Spross, sei es Bliite, den Gehalt an Flavonkorper auf,” 
was wiederum als eine wichtige Bestatigung unserer eingangs 
betonten Ansicht” tiber die Verbreitung der genannten Stoffe zu 
betrachten ist. Wir sind auch nicht in der Erwartung getauscht 
worden, dass die alpinen Gewachse durchschnittlich grossere 
Mengen Flavonkorper enthalten als die Ebenenpflanzen. Diese 
Tatsache ist zu verstehen, wie oben erortert, im Zusammenhang 


1) Das ist naturlich bei allermeisten weissen Bltitenblatter der Fall. Vergl. K. 
SHIBATA: Diese Zeitschrift, 29, S. 128. R. Compes hat auch bei ein paar Pflanzen 
(Ligustrum, Vitis, Narcissus) dasselbe bemerkt. (,,Sur la présence, dans des feuilles et 
dans des fleurs ne formant pas d’anthocyane, de pigment jaunes pouvant etres trans- 
formes en anthocyane.“ C. R. Acad. Sci. Paris, 158 (1914), 8. 272.) 

2) Bei einigen wenigen von den in dieser Arbeit angefohrten Pflanzenarten wurde 
schon das Vorkommen der Flavonkorper durch die speciellen oder die gelegentlichen 
Untersuchungen der Chemiker, unter denen A. G. PERKIN an erster Stelle zu nennen 
ist, bekannt gemacht. Diese, unter Berucksichtigung der Gattungsgenossen, sind zwar 
folgende:  Calluna vulgaris—Quercetin (PERKIN u. NEWBURY): Dicentra pusilla—Iso- 
rhamnetin (ASAHINA); Fraxinus (excelsior)—Quercitrin (GINTL. u. REINITZER); Prunus 
(cerasus) — Quercetin (RocHLEDER); Polygonum (tinctoriwm)—Kampferol (PERKIN) ; 
Quercus (tinctoria)—Quercitrin (CHEVREUL); Viola (tricolor)—Quercitrin (EK. ScHMIDT, 
WUNDERLICH); Vitis (vinifera)—Quercetin (Neubauer). 

8) Vergl. oben 8. 301. 
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mit dem Umstand, dass die ersteren Pflanzen haufig der Gefahr 
allzu intensiver Insolation ausgesetzt sind. Fr die Lichtschutz- 
frage kommen in Betracht die maximale Intensitat sowie die 
Einwirkungsdauer des direkten Sonnenlichtes, das auf den 
Hochgebirgen relativ viel aktinische Strahlen enthalten. Beide 
obigen Werte wurden von verschiedenen Beobachtern bedeutend 
hoher gefunden in den Alpen als im Tiefland, wie es aus der C. 
Dorno’s schon zitierten Arbeit” sowie den ausgedehnten Messun- 
gen E. Ruperts” auf dem Bernina-Hospiz (2320 m) deutlich 
hervorgeht. Leider gibt es zur Zeit keine brauchbare lichtklima- 
tische Angabe aus unseren Hochgebirgen. Erinnert man doch 
daran, dass die mitteljapanischen Gebirge in geographischer 
Breite um 10° sidlich von den Schweizeralpen liegen, es muss 
eher angenommen werden, dass die Bestrahlungsintensitat, 
gemessen auf derselben Hohenlage, sicherlich grosser hier bei uns 
als dort ausfallt. 

Wie oben betont, kann man den Anthocyanen in den Vege- 
tationsorganen, im Gegensatz von der Ansicht KERNER’s”, schon 
deshalb keine ernste Lichtschutzfunktion zuschreiben, dass 
diese Farbstoffe zumeist erst am Ende der Vegetationsperiode, 
wo die Intensitat der chemischen Strahlen stark nachlasst”, 
vortbergehend zum Vorschein kommt.” Das herbstliches 
Auftreten der Anthocyane beruht, in biochemischer Hinsicht, 
bloss auf eine unter gewissem Umstand eintretende Reduktion 


1) Vergl. oben 8. 303. 

2) KE. Russe: Untersuchungen iiber das photochemische Klima des Bernina- 
Hospizes. Vierteljahrschr. d. naturforsch. Gesells. Ziirich. 53 (1908}, S. 284 u. auch 
Fig. 4. Die von diesem Autor benutzte Chlorsilberpapiermethode, wovon bekanntlich 
J. WIESNER in seinen photoklimatischen und Lichtsenuss-Studien extensiven Gebrauch 
gemacht hat, gibt freilich keinen so genauen Aufschluss tiber die Intensitit und die 
Zusammensetzung der Sonnenstrahlen wie calorimetrische und _ spectrographische 
Methoden. 

3) Vergl. oben S. 304. 

4) C. Dorno: loc. cit. 

5) Diesen Einwand kann man, soweit es die Herbstrote betrifft, auch der E. 
STAHrL schen Wiirmeabsorptionshypothese entgegenbringen. (EH. SrAamr: Ueber bunte 
Laubblitter. Ein Beitrag zur Pflanzenbiologie. Ann. Jard. Bot. Buitenzorg. 13 (1896), 
S. 148.) 
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der schon vorhandenen Flavonglykoside.” Das entfaltet 
sich demgemass besonders schon bei der hochalpinen und mon- 
tanen Laubflora, deren Elemente, wie wir eben sahen, sich durch 
den Flavonreichtum auszeichnen. M. Mryosur? hatte wohl 
Recht, als er seinerzeit behauptete, dass die herbstliche Rotung eine 
physiologische Reaktion ohne besondere biologische Bedeutung 
sei. Die exakte Forschung ist nun danach zu streben, die zellular- 
physiologischen Bedingungen, die dieser biochemischen Umwand- 
lung zu Grunde liegen, klarzustellen, eine Aufgabe, deren Losung 
von einem von uns in Gemeinschaft mit Herrn TSABURO NAGAr 
schon in Angriff genommen ist. 
| Etwas anders verhalt sich die Sache bei den gefarbten Bltten. 
Dass hier die vom Anfang an vorhandenen Anthocyane, so gut 
wie die Flavonkorper in weissen und gelben") Bluten, als Licht- 
schirm fungieren konnen, liegt auf der Hand.” Die ofters bespro- 
chene Farbentiefe” der Alpenblumen findet ihr reelles Gegenstuck 
in Flavonreichtum der weissen Bluten aus der Hohenregion. 
Der Sitz der Flavone ist, wie wiederholt angedeutet, haupt- 


sachlich die Epidermiszellen, worin sie als Glykoside im. 


Zellsaft gelost vorkommen. Aber es ist keineswegs selten, dass 
dieselben sich noch dazu in Palisaden, Schwammgeweben, 
peripheren Rindenzellen u. s. w. vorfinden. 

Da die Epidermis der Bltitenblatter gewohnlich mit einer 
dunneren Kuticula und stark vorgewolbten Aussenwanden 
versehen ist, so tritt dort das Bedtrfniss nach dem Lichtschutz 
in erhohtem Masse ein. Daraus erklart sich wohl der beobachtete 
Mehrgehalt der Bltten an Flavonderivate. Sehr dicke Kutikular- 


1) In der Literatur wurde es bisher der vagen Vorstellung Raum gegeben, dass 
die Anthocyane in sich rotenden Zellen jeweils aus ,, Gerbstoffen “ und Zuckeru 
synthetisiert werden. 

2) M. Mrvosrr: Ueber die Herbst- und Trockenrote der Laubbliitter. Jour. 
Coll. Sci. Imp. Univ. Tokyo. 26 (1909), Art. 2. 

3) Die Bliiten mit gelben Chromatophoren fiihren auch die Epidermistlavone. 

4) Wir wollen hier die alte Streitfrage nicht aufrollen, ob die Bliitenfarben mit 
dem Insektenbesuche in irgendwelcher Beziehung stehen. 

5) H. FiscHer hat interessante Versuche gemacht, dass die Farbenintensitat der 
roten und blauen Bliiten beim Lichtausschluss starker abnimmt als die der chroma- 
tophorenen gelben. (Belichtung und Bliitenfarbe. Flora Bd. 98 (1908), S. 383.) 
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Schichten konnen freilich in Lichtschutzfunktion zum gewissen 
Grade die Epidermisflavone ersetzen. Wie wir oben beim Edel- 
weiss bemerkt haben, sind die Filzhaare als Epidermoidalge- 
bilde zumeist flavonhaltig, und bilden einen besonders wirksamen 
Lichtschirm. 

Hochinteressant ist ferner die mehlstaubige Ausscheidung 
der freien Flavonkorper auf der Oberflache der Pflanzen- 
organe, wie es bei Primula farinosa und Dicentra pusilla der 
Fall ist.” Es ist ja jedem Liebhaber der Alpenpflanzenzucht 
bekannt, dass bei den genannten Pflanzen dieser staubiger Reif 
ofters in ersten Jahren der Ebenenkultur verschwindet. Da man 
schon frnher das Chrysin auch auf der OberHache der Winter- 
knospen von Populus auffand,” so ware solche freie Flavonexkre- 
tion vielleicht eine noch haufigere Erscheinung. 

Wir wollen schliesslich der Akklimatisationsfrage einige 
Zeilen widmen. KERNER VON MariILaun” cultivierte in seinem 
berihmten Versuchsgarten nahe der Kuppe des Blasers (2195 m) 
in Tirol die Samen von Satureja hortensis und von Linum 
usitatissimum neben einander. Die ersteren keimten gut aus und 
junge Pflanzchen wuchsen vortrefflich heran, wahrend die Keim- 
linge von Linum das grelle Alpenlicht nicht vertragen konnten 
und ,,an Bleichsucht zu Grunde gingen." KERNER hat diese 
grossere Resistenz von Satureja gegen die intensive Bestrahlung 
auf deren reichliche Anthocyanbildung, die auf Chlorophyll 
schutzend wirken soll, zurtickgefiihrt. Wir haben bei einem 
griinen Exemplar von Satureja aus Lugano sehr hohen Flavon- 
gehalt konstatiert,” woraus sich KERNERSche Ergebnisse in 
ganz ungezwungener Weise erklaren lassen. Aus unseren bisheri- 
gen Studien an Ebenen- sowie Gebirgspflanzen geht es unverkenn- 


1) Vergl. oben S. 321-2. 

2) Piccarp: J. praki. Chem. 93 (1864), 8. 369; Ber. d. d. chem. Gesells. 6 
(1873), S. 884 ete. 

3) Pflanzenleben. Bd. 1 (1896), S. 379. E. Svan (loe. cit. S. 163) hat diesen 
KeRNER schen Versuch so gedeutet, ,,dass Linwm usit. und andere sich nicht rotenden 
Pflanzen deshalb im Alpenklima nicht kraftig gedeihen, weil in den kuhlen Niichten 
die Blitter sich nicht ihrer Assimilate zu entledigen vermégen.“ Hatte KERNER doch 
das Sonnenbrandsymptom bei Linwm usit. yom ersten Keimen an beobachtet. 

4) Vergl. oben S. 325, Tab. 2. 
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bar hervor, dass die Glieder gewisser natirlichen Familien sich 
durch reichlicheren Flavongehalt auszeichnen.” Es ware sicherlich 
vom Interesse, kunftige Akklimatisationsversuche mit den Ange- 
horigen derjenigen Pflanzengruppen anzustellen. 


Das obengesagte schliesst keineswegs anderweitige physio- 
logische Funktionen der Flavonkorper aus. Es ware, so z. B., 
darauf zu untersuchen, dass denselben noch etwa eine antipa- 
rasitare Wirkung zukomme. 

Beilaufig sei hier erwahnt, dass pflanzenphysiologische und 
biochemische Studien uber die Flavonkorper und die Anthocyane 
in unserem Laboratorium weiter fortgefuhrt werden. Eine vor 
Kurzem gemachte Beobachtung, dass die Ausziige von einer 
Phaeophycee, Dictyota dichotoma”, eine deutliche Flavonreaktion 
geben, eroffnet einen ferneren Prospekt uber die Verbreitung der 
in Frage kommenden Stoffe. Die farbereitechnische Nutzanwen- 
dung unseres extensiven Flavonbefundes ist auch beachtenswert. 


Zum Schluss mochten wir unseren Freunden Herren Prof. 
T. Terapa, Y. AsaHina, K. YENDo, R. IsHipzu, Y. HIROSE, 
T. Nakai sowie Herrn ISABURO NAGAI fur ihre gutige Mithilfe 
in verschiedenen Beziehungen unseren tief geftthlten Dank aus- 
sprechen. 


Tokyo, Botanisches Institut d. Universitat. 


1) Nur einige davon hier zu nennen:  Betulaceae, Polygonaceae, Aceraceae 
Rosaceae, Ericaceae, Compositae ete. 
2) und auch von einigen anderen Braunalgen. 
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Corrections of the Names of Chinese Plants. 


vol. page. 
XX. (129) Bor Spiraea dasyantha Ber. 

read Spiraea chinensis Max. 
XXI. Geranium dahuricum DC. 

read Geranium soboliferum Kom. 
XXIII. (58) Kehinospernvum (Sphalinate 
Schinopermum) sp. 

read Lappula anisacantha Gurke 
Ki. andsacanthum Toroz. 
XXIII. (1:60) ,, Chenopodium acuminatum WILLD. 
read Ch. 
var ovatum LEDEB. 


Viola Patrint DC. 


read Viola lactiflora Naat. 
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Side’ atte’ 
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Leptogium Delavayt Hun. <eXre” Riikie" 
L. Menziesiti (AoH.) Mont. <~iXke” jez’ 
ん . saturninum NYL. SRRRe” RBS” BW’ 


Chlorophaea Fux. 


° BZ" KR" 


Lecanora subfusca (l.) Acu. 
LL. upsalensis NY. 


L. Yasudae ZARLBe. 


<i 


LL. tremelloides Wainto. var. azwreum Ny. ix 
[aud (> し コ 
Re qed 


PB. saxatilis. (1. ) 


Lobaria pulmonaria (L.) 


a tikes” FSi" 


Lopadium ferrugineum Muti. Arc. Exe? 7B 


HogEw. ike” me 


ig’ Ke’ Qe’ 


ーー っ 


Megalospora sulphurata Muy. et Fw. mee’ {1 
ra’ : 


Mycoblastus japonicus MUtut. Arc. KER” Bh 


に ニコ 
= 
Pannaria flavescens (Monr.) Nyu. <iRES” RR 
i 


Parmelia cetrata Acu. RRR” Kiz’ 
P. pertusa (Scurank.) Scaarr. << Xse* jade’ 


microphyllina Ny. <x 


P. reducta ACH., var. 


fe KE BS 
Ach. <}ige* jeiZ" 


Peltigera Canina (l.) Horr. 2 KEE 


Kaz" 
° Bz" 
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Cyclodothis Pachysandrae Hemi sp. nov. 

Stromatibus hypophyllis, in epiphyllo maculas distinctas rotundas canas efficientibus, sparsis, per epidermidem 
erumpentibus, plus minus exacte annuliformibus, annulum 1 一 4 mm in diam. longum formantibus, contextu 
minutissime cellulosis, colore atro-brunneis; loculis numerosissimis, fere peritheciiformibus, densissime dispositis, 
globoso-conicis, 49—98 / diam., pariete iudistincto vel distincto minute celluloso atro-brunneo, ostiolis leviter 
prominulis : ascis clavatis vel cylindraceis, apice obtusis, subsessilibus, 4456 x 8—12 y, octosporis, imdistincte 
paraphysatis ; sporidiis oblique monostichis usque distichis, fusiformibus. rectis vel leviter recurvis, utrinque attenuatis, 
medio | septatix, non constrictis, pluriguttulatis, hyalinis, 14—20 x 3—4. 8 yp. 

Hab. in foliis vivis Pach; sandrae terminalis, in urbe Maruyama (Prov. Ishikari, Hokkaido) Julio 1 anni 1914, 
ab ipso lecti. 
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Cyclodothis Syp. nov. gen, Dothideacearum (tym. eyclos cireulus et dothis pro Dothidea). —Stromata per 


epidermidem erumpentia, exacte annuliformia, loculos peritheciiformes numerosos continentia, loculis minutis pariete 


distincto minute celluloso praeditis. Asci clavati, indistincte paraphysati, octospori. Sporidia elongata, oblongo- 


cylindracea, medio I—septata, hyalina. 
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“IRN Ko HE OR NS 4 OR ek ar NAY 
So 

SSRALK \ GRAB OO C86 DEK AK? 
BRIM A NEHRING CNS 

+ > GRE “NBER AEM > IR ADD DR 
人 HH. Oldhami + By &XCP\NKRAVA IPA ENE | 
SREB K A HN NHB DT FA ROHR 
H. linearifolia \\ BRAK AP NHKA TO HIKN PRAT 
TER 4 MM f. integra Wam f. lacerata + Eb % 2° | 
mee | * ETE 4H. Oldhami Kriwan, (=H. toswensis | 
Mak.) maQW—vrcttt = fb’ Ke Nim G0 ret (ZL. sag- | 
7e7 Rerous. f.) maAblaR DS * mo NIB, OR NARR 
Io] ANH NK Ae 7 RAE So OR AN KR AIK 


1 O 
2 


HR 1) EER HOES BS SR RRR ORR CS 0 0 48 | 
NSE AR ERMA IT RR NO 0 cath A 


| 
< HORS | 


Habendria sagitti- 


8 ab ME ty Hh 


met 四 百 
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HE). BA B+ BR = 4 DS CBRE RAK < 詳 
2 SN MM A P. Armandi Fr. + fia» »° 

SH. NE PINAR Pinus parviflora Sins. et 
Quoc, ES. Saws, A - wes AMEN Be 
PINS & A Mayr 1 Sl % RARE SHAN TS 
22 Ble m= EM Rm me A BRA ABREU NP. parvi/l 
ora 4 ee | NO 5 


ON S~ 0 \ ES Ra 
fm 円 べ (M. TAHARA.) 

so AN SY \ SOUR TE NRE | BR ER PNA HR 
VIER DOW MOA (Tradescantia virginica) 中 
Am RIES (IR+ RB NER AM AN MAS 
WSN A Nim SS BeORR IN APRA AO OR RIK R BN 
27 RR OE \ AQEN m 3" ABBR AY PN RIND = BOS IN 
So mA a~sy (Commelina communis) #4 ~ BER 
in| Rar EN BSS a mY A OU MO S~ 
WS SHR eee A ha SERN m AOR 
A PRM AR SR AS Dom MOS wv \VEPMEe AHR 
m SSSA NK AN BERR EK AAR AY ADO 


OBR RA N+HeK AA | BS 
Be BS (M. Tanara.) 


REN VRB HE EAR ODN BA RBS 1 
RESSBEN ARYA TAN SAD NOR Atm ee) 
Bola \ ARAKI 6 a S056 A a6 Im ER | 
RY HS ASE 1 ER VARESE i Re4 
RO TOR A + WR RE A RES mm AY ARN TR 
ANN J NREREN AiO OOK A Hm Be, =O BK Bee 
TIN EE RR OR + A251) San 0 fo EN RR SB 
KAREN TRA ERA BS SR SOREN BN SN を | 
BER 4 HIE NFER i + BRE ee BER I KAS | 
NBEO K APPR AT PRAT RINE ARAO 


Ord’D v0 86 ~ BR 
SB dt (H. TAkspA ) | 
| SHER LOR IK +R (BATES | 
HAE) NERA CONCOURS RR AT | 
Dc IK SR) [MOR 11S ROR NR 0 6 SRR 
IN? MESO Vk INT Hh URNA KS | 


| RBIRM RY N= KS 


で で つの で 8 語 邊 Habenaria sagittifera Ruicus. f. ~ fe | 
WSN 4 MEL RAE clea EBS | 
Hee VINA + BAT NK CDN RFRA BRS HAH ROE 


4 HEN BANS A RR 4 NHR a PN Re >h 


HON \ GEL Oe. PTD. IB RANE | 


Sse ON Aw ou ~ HERA ERE «= 


” OBER 2eK A TRE BE 


Ova EE 


oliis obovatis acuminatis setaceo- 


Ke ata IN ARK A 
Hee a Gia ce 
PRR ON 4, KA IRRN RAB OO NAN AN 

kNK Dh SERS m Sore > fh | RE, Hy AH 
PSS NER N Re BSH A HN RRNA 4h Prunus 
serrulata \ Be ASO WR MOYBNRDN SE | AW 
| RX petiolis glandulosis +1K N 4 BRE y QA \ ma A 
pn e RAYE A RNA Am RE” KERMA 4 ER 
ASA" ROS 6 ER SERRE ORIN BR ON EEK A RON ER 
{XARA MBAS 


serrulatis. 


Ose Kitty SER 


そ & | (G. Koipzumn ) 
YA Bb ate (Carex pauciflora, Licurr.) < Wee 
HYD S2SbBS ~ RH AK SEH HRA KRIE NK A ] BR A Re 
PIMOS SRE ~ hye A 1 SOR» AO 
R49 (Carex striata, Micux.) 4 kh ~\ | HARK AR 
KASS MERw inet 9 LY IRI = 4 SBA MAG var. 


HA KO 


ORVHS\ SES NR 


oop iQ Ss (8. Marsupa,) 
HAN 


japonica NOIDZ. 


Pinus Armandi RANOH. 


| = nese tener top) nes a nee ten | 
RAR AAEM NBER Nv RD RRR A RR 
PERERA S fod) RS SN SN ERIM + Kt HOSEN SRR J OD 
iN MS) ft eR AN BRR AK RR Bik RR 
NO yf DoW EMS ma K Aw NN Hem cies ANm FRANcHET « | 
Rogetc | STAPE Ws Fh (Botanical Magazine t. 8347 年 | 
$2) He Rix A BRA BOS Sedo BONS 1 RE 
KAN = 4 Bag m eee A WHA SD NUR 4 
WC LI) ee? wo RA BOK 4 RI 8 」 
(Tom | {Reba on NARI AYO) RA RENEE 
Win 4 REN & A PBIMG NK 4 RR ns Re RR mn へ 愛 = 
FEDS ARR4 BOK 1 AN ENR A BOS 4 KR 
W BHIN A TEMS nd IN D&A NP ONES BD eR 
WEED & A SOR M BED K A 4 EM ND) SBMA HN 
HN ge RRS AWE NS RK — EEN RN NRA OH 
IN DR WON BR NUR 6 BOE § XK — | OF °K Je OR 
4 OWT en 1 +s aR BE 5 SEN 
Ha ENR \ 6 BKHE on SSR % 2 BIND m Kew ENS 
Hear NSH & AHO Bm AAS AWA RARAIEN A 

BR IN A RT MK AY ABR Ee A NERA YY’ 
JIE RK ABR NUR ON 4 SRN BER 6 HEIN oN BOER 
Tae | AN RS 4 BOL S BER MS A RS 
a) 0 


am Ee at WD A 


第 


ーー 
ーー 


is oe ee 
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Bn DNR 
RH] RO SRE NPE CRIB TI] SK ARM) SB 
LEAN DIN? BRS mo Be NEE A 更 
MN SR ak Se eek Ke’ 2 
M+] \ Kae 1 SEAS 


A WER 4° ARESRS I ON WACO 


OBS \ SRS BASF Ih 
そる m & | (G. Korpzumwr.) 
SEO GS AE RSS 4 SESE +H BX~ Beardmore 図る 
Priestley EREDRiEKRA RENAN Beacon Qe 
トミ RN bX A Bes (Buckley 4) mn Ae vz 


| SL Mwy a AC. Seward 4 RHR Re 


SR (British antarctic expedition, 1910. (Geology, vol. I. 
No. 上) S RSS. TH+ > NNER RRs 1 [BEG m aK 
He, EHZERMNIEK PARA AIK CAS Ry MeN 
7 a 4 Glossopteris indica, Vertebraria, Antarcticoxylon 
Priestley, Pityosporites antarcticus #2 AN Antarcti- 
4 AR 

Podocarpineae へ | HAWK AY OO AIKN? IR +R 
Ge a JORG Kon 5 SRE S KE 、 電 
Reem wer Bothrodendron, Archaeocalamites, Archaeo- 
Zs pubiie  & — > ‘RAORE \ bl m m5 ES JME 


oxylon 4 Araucariaceae へ | i Pityosporites 


RR HE KER I cR+ A Neumayer &s 


Glossopteris Flora Bw D. Waitt Ky ~\ Gangamopteris 
Plora AA #\ HOE MAKE SRR sy s 
~ RIA RES Sy oS Plow ees nin 
m\ < Glossopteris Flora + W \ 4 SBP ool eS yy Kin 
EBSZSS mARR POP \HKATY HIKNO 


() Prunus serrulata Linve. 


ck 8 | 


CEhINA 


(G. KorpzuMr.) 


SSS EN RN KARR OD A (J. Linpry )'R | 
NOs ys By A Prunus serrulata 4, \IBR 4 ABS | 
\ SEAS HOLS BAS ATR nee BRAT ERE A 


WS) oa INRA RTH QD ARS AM RRKO IRR 


SAAD ASR AKAN EERE SHE | OSHA MD 
e 


NiNSs Hee SLVR NMA Se we | Ht] 
AUER K \ HARM IED KD IN RGHE NX An SRA KO を 【 


in ARNO SAM KRAQAMAN Prunus pseud- 
ocerasus LINDL. MRL 3 NN Re Pv Rn Pirus 
sinensis LINDL 人 N Pirus ussuriensis MAXIM. + DR & X 
RARER RA (KDC GREE \ Sw pataiye 4 
RAIN AN Ak \ RR BROE Dm HY A RIN KH 
AFM h DRS NRK SEO ONES ARR + BRR 
SAMAR ALAS KIN Prunus serrulata LINDr 


i er ee ee 


RAW | CREE A Po ARAM RRA RAC 


ORS BREEZRAR IRL +2 O Prunus serrulata LINDL. 4 BRN A 


| OLR GRRE) 
| Poria vaporaria jsRS. 

(ERE) SED? IK WEED” Se” Woes 

bE” MQQIIADE” we OI ADEM 
| Mame. ° NE RE OK? Demo? HA DIN? 
| RSIS ES BED BRA ERR A ERE RI | OF 
PARK HAL AA RSE ODN DN” Hk SESE m 
(OO RAN NRON FORE UO A NR 
| Bm ot BK SHES NE. Oy NER AE He 
BRAD NORA | RINT] Dorm 2 IR A He 
| A KRSRER DN” RATS m BD? HMO IIH | ots 
Tm aK eR [RN BRL 4 SE SEIS mo Beat 
| PUN RPBE RK A” URRHHG So RATT] SA ROSE BS ER 
SNR” RPE KERE KERR Beet 
| ROR SHOES Swe 1 EAT RY RN hati mn BRR KO 
ORNOOINS (SSE) 

Polyporus Cantharellus Lroyp. sp. nov. 

(RS) E4° 
MBSE 6 SAAD NR EE m ah RN BE” 
BS OTN HEATHER Ye NKR EAR 


WERT GEN DN BBS RD SE A MEK A Ww’ 
“TRIS 4 oP SK NX 


Baik m HK HEB SS RE) m BEN 


Ss #7 


SRB Ra ER Hoi mK HB A | 


a RTH NERA A RE HE Pe NRA RH | 
A) NBME 4 Ce) OX % BRAS ON Ke SY y | 
ME DA MER Me dn RE A 
DN” RHA ME RE NWR | LEHI Py | 
—+2 1 KDE | Ole aye RR A Hotes Be | 
AURA” Ets 4 RESIN” BSH INK” ERM 6 HES 
MO” Be DN RPRE AA” HMC SK A? So | 
HHS RES KANE? ARIPO | 
Wu MEAT RHR BERN Rn BED AT or 
(Polyporus) へ | EER Ao | 
ON RMOMUNS (EE) 


Stereum tenuissimum Berk. = Hymenochaete 


tenuissima (JRRK. ) | 
CERES)  RHREC” UX SRIRERED” MiSs” VEY 
pa GAS REO 
WA SE I ON PRAM BD” SAND BRB 
WADA KBR ARRAN Bk ar BR Bey * RH ORR HH 
PH Dany A RRR Do axe A 
へ HRI 4 ARRER) | ON” BRAS A GREEN EEN” REA S 
Met m mk (SSH REN RIS < HR m OH ERIE 4 RS 
FRRES) 1 DN” GREED Be RRR RRS AAS 
EER or SBE m UN “MI Beam BE & AN BH 


Ke 持物 植 


三 第 誌 
panes mu 


Be oe a 
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Ne) ee SN NA 2 


Aecidium Thalictri. AT SS w~ ARS Hak A SN 
RAO A Nm teri 1a SRN ANS RM 
Mme RH \ D7 BATE RINNE ERAT DATA 
Dh \ Mw WA 態 RBHN RAN D2 mA? BX HIM” 
TIER IDC ELE Synopsis of 
the British Aecidiacel | 4{nK% n \HEIMo RK TP て NN を 
WHS A” AO A RM | te <b | & Hand- 


book of British Fungi | 4 * Aecidiwm Ranunculacearum 


var. Thalictrt RmV. +" @Y an +H ¢ a? 
Sylloge Fungorum 店 4 * de. Thalictri IN Ae. sommerfe- 
\MUES+@ 9 n° |e inet’ 
SAKA. HN ERAN ESM m% Agrostis borealis \ 7 WE 
D&A M7 ARM VM mFD a RE Anthoxanthum odora- 
wo RIN A 6° Het EES AN ER” RB 
Rae RRA A HA ANMm Puccinia borealis + aay 
o 
ee SN 1 


Puceinia septentrionalis JuEt. 


[tii JOHANS. 


tum I. 


iN 


Puccinia Anthoxantht Foxu. 

Melampsora alpina JuxE.. 
Wein eo ete * BAO Gm” a BS A 
KAS PRK? TEER A & RO (S. Marsumoro. ) 


Om 。 壮 


OBS (ais) 


\ 由 wp (A. Yasupa.) 
ONRSENS (SRE) : 
Tremella ]aponica( Troyp.) = Naematelia japonica | 
LLoyD. sp. nov. 
CRE) FRERED’ UK WEE” Bel” 
圏 (Tremellineae)* Wesgge (Tremellaceae)* iagevar | 
( Tremelleae )9 | 
MPRMSS § ERIK ED BE SE RES ONS RE RS 
eo AS HRM 4° BEER ESS 8 BRAN SEER mk CK I 
Ba 4 RG ar ee A RARE 4 ROH) m Ot “ARH | oD | 
HI PN KKH AIR A RN RE DAO’? B 
SER NSE ERPS | fl AK HA CBRE A 
itm a wae SIN Oct anak | 4 SHR 
NEP RIN So SIM RM NKR a” SSH 
nHA^ A ENAReN NAS EARS a | 
Ba WR RH LR SR ARR 4 EES 1 On“ 
UR TPS RRR] OS KR AR NERS RR 
Bsn AX? SRR Sa WS RS A RR | 
MEN” I Ra EA Ham a Ey | 


選書 ORR RCE) 交 皿 


AT 
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(ae oH” Luccinia borealis mdRar in 4 の 


Hen Or ATA VASA ADP K DA 2m ds & 4 Kee 


et \ EEN se maT RN ID | mae A erm 
ASH AO 4 SERA) RK YE RRR AK A 
SSN GEOR A * ol” Be a RR 
BEAD HIKNS RU TAA HN mie 8 RS 
ON SCOR S HPN Aim aK Aide BAAR A 
My Naulfussia aesculifolia \iE. | |e @nmapa 
HK A mn = 4 BADD ar BE AO 


(T. Iwaxt.) 


OraAnan’ ac ANAK KN 
Lin) ~ RST 


Malcolm Wilson, :— Some Scottish Rust Fungi. 


(Journal of Botany British and Foreign) 


Hosa 4° Puccinia Sp. 4. Melampsora. 1. m Bb% * kh” aK 
KAS” ETH” SHS S25 RX “wD SBS te ie ARR 
| tA 
WG Rw | RAO NK nN NN? 
RES AW AN DIN” REBKR HES RA HIK NO 

Puccinia Prostii Mone. 

PAP ANS oe— 8c fT aH Am EK A 
ey HR RIBOMBR aK CIN KO BEE 1 N 
.° BSRARKE I Rn? Vulipa sylvestris; T. australis 
WORST A ARK O° HBR NS HEI HK A MRR 4” 


rH ERIN A ith + 
BRAD M  ANiia \ Raa 4 BR 


| Bo Bate \ wee) EEL A” 
HK} 7 SR \ SER mn 7” 
a 
Fem ARS 4° GS \ RRR em BA NN 
ERR NRK A RMR BA He DO 
a | Bu Re? FON 47 RRA Sess Ae 
NES URGE PLE YA BEER KS NS Em 
=" BRE AE) \ iM m SET K © 
SOSH REN ORS 1 RH YO 7 HRT) SE mY 
INGA RUM mn” FEMS RE yy HY Oo DEER En 4” 
Ting (° FRR RA WS ND N* RRR A RR HR 
WEB A & ASBRR 4° GRRE 7 RN SRR Xa) 
HO 4° Ke) em HK A HA Ne eR? 
RE BR eK A ROR RA ee He) 
NER mds 8° HSE ARRAS SSR RE RIN 
維 記 KI ON? ABBE NIN Ky BYR HEM G7 
10x 5p RA” Mth WRB KR OWN BHR | 
員 ^ BSBA A BR RE DN” UR BER Am iN 
HS AS HEN RR. 2-34 KA* SBA” WSK A 
iN? Bohman. Bie wo BR PNR AUR” 
SO 1) HX 
Puceinia borealis. 
SS 人 SQsQ^ HRA HN WAR, Bp 4 UD’ 
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ED Ki 


mt tsa 


Ha 


Ove X INKS EN XI 
SAE | Seth | 
Chrysler, M. A.:— The Medullary Rays of Cedrus. 
(Bot. Gaz. Vol LIX, No. 5. May 1915.) 
ROSSSEER NAC NK A SEE 5° SRE SE 』 RT Mth 
(Marginal tracheids) ト \ % * EReaM wy A ME yee y Ct amen 
28 Amn {>| (Krect cells)N Sh と < “ 国 』 “RIN A > 4 OT ot 
=O TE § CSR SO SS HO SN RI NBR PEN とく 


ペーーーーーーーーー-、、 


AN BREE Sen See y Aten Amin A eee 叶 
ARK A KRUSE 1 SOMRRSIA An = mm AED a 
mis SSE Mm “SHEEN 4 SSP) oN BE A Se 4 SR = RY 
BSMLR NSEDEM IE K An | NAO Beil Rn 4 SORES 
\° HBR SS EX | BSED Oa GSE A Bink | * Se) 
THK AIKNO on A RSE SOR AK? ARES) 's Beh etn 
mae CMA MHRIER ARNO My we OA NK BBA BO 
| ee = 

BR GREER HES) m Ke wm NRA — X BEB 
EEN AN FERRY AO Gy OK ON BRN SORES: - 
RUE R m KO NE B BRK 4 Nm AKA 計 
SEN EARS OW 4 RGSS BR Con A RRR RE S'R 
ff 4 BREEZE (ghosts) MSY iN A + Re BEN RD % x 
AT RY KO RIA IK Rw KBR IN A? 井 


NEE V * BM Rs TERR + HER yy dH A eK 
ao (T. Iwakt.) 


OD HX ATR eristiaer . 2 9c 
2 eg) Hy 


West, C. :— On the Structure and Development, of the 
Secretory Tissue of the Marattiaceae, (Annals of Botany 
Vol. XXIX, No. CXV. July 1915.) 


SNS OR SNE ON” BSR TR AN」 
m €04E KR SE” RA Ha TR m A RRR NA | 
Ah そこ? RS | BIER RIN SDA NO Hate 5 * 
ANIA NR REE CRE HR ARIMA IK PA RAR? 
So HREDAG om AON BERR YIN Ly A WN mM RR 
IA KREIS Ew Ao A A BB yD Le 
Ra SE SHIN A SER dee * hey Set ¢ * 
MARS \ Hwee Ra Meee 7 MSTA Le 
BE” Kaulfussia aesculifolia Sei y * ad らい S で お | 
SNR IRA Re RUSE AAA ne KR ORR 
INS CNRG\ RE IRS 2° SBR, 7 Boy A do 
coh FSU] SY Sethe SIA mW KO RK aD 
WS | Nes BE an SCN SCR ID ~ He | 


SESE SE VER ARE SNA RUE mA BAX A 


_ eee 


FA ORR KN -H NEOPA KBB STA BK 


OR H NX “hf SHOR N KRAUSS ROHR) 1 Rh 


HAD AA A PRE BSHH ER Vhalassiosira gravida CERvp ~\ <HstSee 


RM) ONE TE Reet < A ES 


Cex BH RH AS RRR AM Tt HIN KR 
Ih 4 TE RHINRRS \ BBL SRA Am: 


BN & 
| BRA AERA 


Ok # 


(4R OR )° 


NIN NN TE 6 OE) HSB HESS om oH Ke KEN? 
(SN RRS RN I< NBA 984 RAB AO 


0) Stan Me \ ded x LEP A + mY NT Pe tk 4 ittan 3B 
| © Se N \ RSH (Kontinuitiit) moet x An =] mal” aan’ 


ORNS SRISESRS HER Phalassio- 
\<Hexe 


sira gravida Ounve 
HO | Fh J 
| Allen EJ. 


Thalassiosiva gravida, OLRVR, in Artificial Sea Water. 
| (Journ. Mar. Biol. Assn. of U. Kingdom, New Ser. X. 3. 
| 417—439, Oct. 1914.—Ref. in Bot. Centralbl. 1915 p. 46.) 


lk YR DN | WS RLS \ Dn BN 


:ー On the Culture of the Plankton Diatom 


mS SoS 


1 68h 


SHON A HER 1) A oRRRRIE ER 8 
RNR RR | KH | aR 


a A Wii SEN ARHRBH NAO CK = WAR RISD 5 aR 


ARN RES SN A SE SEA A SRER K ASH MIT KK HHP ASR R AEE A KIN KX RO 
Hs -N6@ I] Hin 4 BEES IN RR RKO RY 1 Fin HRD SE RRS 
SSN NS ee) RR SRER RN RE & | ARS RSS Ea K  SRDEE | Ky (> Sb ES (HBHRNE SHS) 


| don 
KAA es 


S SkMSE | Seem x 8 Be 
m Of 


Ah と へ | RNR A BIRR + K Eh Bs NER 
AON tN BED & ARH SE I Soh BRR S 
NERA N NH A REARIR  D ih RRRS N St ん ミ 
PNA [MANDA ae Oe fof yD = Kym <P ees | B Nm 


ROS A HN 4 RE Be AN OA 1 KR 
RE 4 ER NR (AR EK CRG RH In 
V) NMBA EEK AK NRE BRK A uk Ba 


QRINRA WN KA VTOANM Funk X Bottomley KN 
URS ABR + BER NAN A ar 4 RAB 
KR ARAB 5 WBN RSEREE BELO Nd Q nO 


(KX. OkAMORA.) 


Vitamines 


= 第 i 


et tA = 


canine 


ne 


NK TNR (/12,8. 16) 4 5 3 s SER MANIE RE awh = SREB p+ | BSED * aa 


ek Le he MERA 
nS at6 SS Bel See ESR ZEA (RAL N A RN St SRTEE 4 & Qh m KS ~ SRE SEER 4 SH NON A 
ee fall bal RE ip 6 ne ee 
BS OR A RR SERN NHK A RR ANA HA BRASS WN RAR IEE A NRE? BSeee mS 
P40 RRA POND NARS RARER mM AW | PA + 4 Su RK ee + hm as 
BARR NRE AR AON RIR Mm ita ge (Zugfasern) + a 0B Mm AK YN = XK 7 ee 
CSM KA ERR PRR KSINR RAK EUR AK SHEEN E 
AUSE RRO LIK A on NCI RA ANE A RBS | AN MBINIER RAT] RAPHE (09) 5 
Echinus ~ Bre RR Po ye — YY EK AR | RNS) ES oy S BEEPS 、 Ba BR Strongylocent. | 
rotus SPER TK a mY) REN | ORTON AISA Bao NER GY ned \S RSENS HO EH | 
Hino 38 \ Hae RE RK KA m AN SHK A +N NHR BPD NEN BR RK AK eS BR] LN RES 
\\ MESSE \ SMX AN \ RE REE | RK AN A MIEX BN HAC | 
ese | SNES A & AS SRMUEE NN > ODS 4 He ERI ERR y Kin ^ ME HS = NEES X | 

NAGH AS HR OnE IRERP IR A+ ne AMY NA (RE IR eo RE RBSS OR 1 1 BRA | 
NN WR A n= 8 BRE BPO aN) ED N weS \ WRB ORR ER ey ANI ROR | 
(14,8. 637) ww ERitaD SEs EHUaR RARER SN ERK AR 4" ERIN RS RR I NRA RMS Nm at | 
KAN -mM®\an S\BR IRS AX \ WR IRS Atte SHIN Ren mA WD NA NK NA R—-HK | 
ee ee RKK | 
~ AN (11) ) REA P A TS OAC I RIN A WAMBO ALS - mndrx r_ ean ERi mi ees 


Onna NS AE NR KORE 
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Ow Oae-@ SL dy > RRMA ER RR Ke 


NB ABR A ESE NN A RNS NOSE | NN BLA BRO m BON 4 EN SEM BPA ASA” IR 
ROME RN. RE | S\RAT I RAY VIBES RRS SARA BRS SonReyenrs 
QRS (4h 4 SRDS) HHI RN IR Ae RA ED) ERO ON PER KO A ADR ee 
~ A SROES (SRM) ANNI A KERN SSS RN I” A BSR I KS AIRE - BARRE | 
N BH RTSSKRRN SKS ATR SRE MER N AN NEE RR ATEN KA Dem Re REY ee ES  RARRH 
Ao HA KVMS \ RES IS AS RRMA NSN | RMN APN RE SERE BRAM | Kn RD AA 
SA WH AHWR INRA RA HED NER SN Ror Wea RMN HREM'R | ORE ee KA mn + 4 BOSE A 
RINK RPK ee | NS SRE RN BRRDEE KS RR 4 BS NB RBH HIER A RR 
WS NA SRADBE NN SR SEE tp RRR NP A BIR OS N BRRTENKGRN N= BREUER N GX © RAR REN 
SoSH) KON'K © \ BY 4 RST Ee KA RY ORR BIN I IN A BRN I SK 
IN SREB SB | NSRADEE SRN PS REE RS A RR PERN RR A WN ON BA RTENKRRN I RH 
S NSN NSPE RRR RA ne 6 te Rs BRIN RAK RRO 

ho SRE RB NAIK A BEDS RIERA OWK AP ST ASINEY N+ KO 

HSE SR do | KOR A IK RR ER (120) 4 V6 \ HRC 1 NRE ENS thm KK Ba) 
BANK An =m BBY 7 HR PEER ((12b, 5.447) 4 REISE ON BRON A RRR CS A PRN AK A = 
MEE AT REA wR A NSP NE KE AHR mK AN RINK ND ERS Ra Sem YK AER RR 
SONA NR Be mY a em HK A NAR RO NK oe ABER (711, 8. 847848) § dns @ 1 Rin 4 Ht 
HM \ Rage | SMT BRS | BED RRR Ron RODS wR, RRS eA UN ORR 
(14,8. 638) 4 TEAS SRE I KON AES \RRGIEER A OR NT on 4D NRREBN EK RN | MS RETNA 
MAB\ RAL ARO Rate TEER 1 Kn 4 MESES 1 1 RK AIKNT REAAN 


—NK (138) ima IK 4 


<M BR OD Al 


= 第 誌 
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4 BELLS HRS SAN RENKIN Re De WRN Be Ro Rn WR Meh ne = elas. | pass ae | 
KAWN HANH 4 BRAS Mea RMNS NS | SRE RN EY AERA ROMA RRO” RAE wa 
NSN 4S SRMUEE RS APRA OIN'N Ri 4 NRA RA SH RR AER INR AY DO = 
Bese) N= SRMEE RN NSPE S AUR KH AN © 5 RX ORR SESE ON BRET INERTIA RRR ENR A A ei | 
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S=—CAR—TF Buelliadisciformis | Buellia disciformis 
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Contents, S. 1, Zeile 4 von unten: statt,, Marsum. “ lies ,, MAXIM. “ 
Contents, P. 2, line 13: for ‘ Chikasuke’ vead ‘ Shinsuke. ’ 

- 194 lin. 29 : loco Subgn. lege Sect. 

. 194 lin. 19 : loco archnoidea lege arachnoidea. 

- 196. lin. 15 : loco roide lege unider. 

196..lin. 31 : loco Pyogan lege Pyéngan. 

・ 198 lin. 5 : loco spuame lege squame. 

- 198 extra lin. 3 : loco exteriorifus lege exterioribus. 


- 200 lin. 19 : loco oxata lege ovata. 


Pitt Ww 


. 202 lin. 24 : loco sinnuata lege sinuata. 
S. 211, Zeile 1 von ober: ,, Matsum. “ lies Maxim“. 


P. 224 lin. 4: loco Distriy. lege DISTRTE. 


P. 224 lin. 7 : loco Somaku lege Somoku. 
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Communication to the Press. (International Institute of | 
Agriculture, Roma) 

Department of Agriculture, Federated Malay States. 


Department Van Landbow, Nijverheid en Handel. 


Field Museum of Natural History. 
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Kansas State Agricultural College. 
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Allgemeine Botanische Zeitschrift fiir Systematik, Flo- 
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American Botanist. 
American Journal of Botany. 
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Anales de la Sociedad Cientifica Argentina. 
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Bulletin Bibliographique Hebdomadaire. 

Bulletin de Geographie Botanique. 

Bulletin de la Société Imperiale des Naturalistes de 
Moscou. 

Bulletin de la Societé Royale de Botanique de Belgique. 

Bulletin de l Herbier Boissier. 

Bulletin du Jardin Botanique de Buitenzorg. 

Bulletin du Muséum National d’ Histoire Naturelle. 
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of Plant Diseases, Roma. 

Bulletin of the Torrey Botanical Club. 

Bulletin of the Wisconsin Natural History Society. 
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1. Nephrodium Matsumurc, MAKTNO. 
MAKINO. 
Max. 


HACKEL. 


9. Plagiogyria Matsumureana, 
3. Calamagrostis Matsumuree, 
4. Miscanthus Matsumuree, 
5. Panicum Matsumure, HAckEn. 


6. Poa Matsuwmurce, Hacker. 


7. Carex Matsumure, FR. 

8. Hriocaulon Matsumure, NAKAT. 

9, Goodyera Matsumurana, SCHLECHY. 
10. Salia Matsumurai, SEEM. 

Ll. Aconitum Matsumurcee, NAKAT. 

12. Cimicifuga foetida, L. v. Matsumurari, NaKat. 
13. Philadelphus Matsumuranus, INORHNE. 
14. Cotoneaster Matsumuree, NOIDZ. 

15. Malus Matsumure, KOIDZ. 

16. Potentilla Matsumuree, Wour. 

17. Rubus Matsumuranus. Lisvn. et VNT. 
18. Sorbus Matsumurana, SCHNEID. 

19. Phyllanthus Matsumuroe, TWAYATA. 

20. Hypericum Matsumure, Livi. 


Angelica Matsumurace, Y Ase. 


22. Primula Matsumure, Prrvrr. 


3. Styraxz Matsumuraei, Perk. 


Kuphrasia Matsumure, NAKat. 


pee Matsumure, Furumt. 


. Cacalia auriculata, ScnuuzZ. v. Matsumurce, Naat. 
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62. 
63. 
64. 


OCoriaria intermedia, Marsum. 
Pterospermum formosanum, MLATSUM. 
Tashiroea okinawensis, Marsum. 

T’. yaeyamensis, Marsum. 

LT’. y. var. Tanakae, Marsum. 

Epilobium shirowmense, Marsum. et NAkAr. 
Aralia glabra, Marsum. 


Aucuba japonica, THUNB. v. leucocarpa, Marsum. 
et NAkAr. 

Rhododendron nipponicum, Marsum. 
Symplocos okinawensis, Matsum. 

S. Tanakc, Marsum. 

S. Tashiroet, Mavsum. 

Alniphylluin pterospermum, Marsum. 
Styrax formosana, Marsum. 
Trachelospermum jasminoides, Lum. v. joetida, 
Marsum. et Naxat. 

Cynanchum tateyamense, Marsum. 

C. villosum, Marsum. 

Tylophora liukiuensis, Marsum. 

T. shikokiana, Marsum. 

Ehretia ovalifolia v- liukiuensis, Matsum. 


Comanthosphace stellipila, S. Moors. v. japonica, 


65. 


80. 


Martsum. et Kupo. 


Mentha arvensis, li. v. nipponensis, Marsum. et 
Kubo. 
. Plectranthus excisus, Maxim. v. hakusanensis, MIAT- 


sum. et Kupo. 

LP. inflecus, VAuL. v. transiticus, Matsum. et Kuvo. 
LT. longitubus, Mig. v. intermedia, Marsum. et Ku- 
DO. 

Salvia trisecta, Matsum. 

Scutellaria scordijolia, Fiscner. v. nippontca, Mat- 
sum. et KUDo. 

S. s. v. sachalinensis, Marsum. et Kupo. 
Lasianthus jormosaensis, MAtTsuM. 

LL. Lashiroi, Marsum. 

ん . T. v. pubescens, Matsum. 

Nauclea formosana, Matrsum. 

Galium japonicum, MIAKINO et Naat. v. viridesce- 
ns, Marsum. et Naxal. 

Cacalia nikomontana, MAtsum. 

O. Yatabet, Marsum. et Korpz. 

Chrysanthemum lineare, Marsum. 


Saussurea involucrata, Matsum. et Korpz. 


4s2N- Wasabra, Tashivoea, Alniphyllum 4 TE > + SREB 
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Tricyrtis lasiocarpa, MATSUM. 

7, stolonifera, Mavsum. 

Alnus Yasha, Marsum. 

Polygonum tenuicaule, Bisser. et. Moorn. v. nan- 
um, Marsum. et. Naat. 

Thalictrum japonicum, Marsum. et. NAKAT. 
Cardamine denticulata, Matsum. 

CU. gemmifera, MarsuM. 

C. Miyabei, Marsum. 

Dentaria appendiculata, Marsum. 

Wasabia, Marsum. 

Capparis Henryi, Marsum. 

Sawifraga cortusaefolia, 8. et Z. v. alpina, Mars- 
um. et NAKAT. 

Astilbe senanensis, MATSUM. 

Potentilla chinensis, Ser. v. serrulata, Marsum. et 
Nakal. 

Prunus jormosana, MIATSUM. 

P. nipponica, MArsum. 

P. yedoensis, Marsum. 

Rubus corchorifolius, L. fil. v. glaber, Marsum. 


R. vibisoides, Marsum. 


R. taiwanianus, Marsum. 
Jhamaecyparis formosaensis, Matsum. 
Astragalus Kawakami, Marsum. 
Crotalaria formosana, MATSUM. 
Derris taiwanana, Marsum. 
Desmodium podocarpum, DC. v. membranaceum, 
Marsum. 

D. oxyphyllum, DC. v. villosum, Marsum. 

D. Tashirot, Marsum. 

Galactea formosana, MLATSUM. 

Indigofera formosana, MavsuM. 


7. pseudo-tinctoria, Mavsum. 


7. galegoides, DC. v. liukivensis, Mavsum. 
7. trifoliata, L. v. liukiuensis, Marsum. 
Lathyrus Miyabei, Marsum. 

L. ugoensis, Marsum. 

Mucuna ferruginea, Marsum. 

Oxytropis retusa, MArsum. 

の. rishiriensis, MATSUM. 

Vicia Fauriei, Fr. v. unijuga, Marsum. 
V. nipponica, Marsum. 

Vigna lutea, A. Gray. v. minor, Marsum. 


Phyllanthus liukiuensis, Marsum. 
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Gesammtart (species collectiva) 1 Unterart A. lobatum Sw. 
Aspidium aculeatum 2 Unterart A. angulare DOrr. 
A. aculeatum A. Braunii SPENN. 
A. A. lobatwin IX CHRISTENSEN : 一 
B. A. angulare  . Poiystichum aculeatum (LL) Scuore. 
A. Braunii. . P. Braunii (SPENN) PEE 
VIII Tome: 一 P. lobatwm (HHOpDs.) Pr. 
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A. lobatum (Sw) Murr.,:—A. lobatum Murr., Polypodium aculeatum L., A. lobatum et aculeatum Sw., A. aculeatum 
Donn. (excl. 8. Brawni). 
A. lobatum genuinum:—A. lobatum Sw., Polypodium lobatum Huns., Polyst. lobatuin Pr., Polypod. aculeatum 1. par- 
tim, A. aculeatum Wix., Polyst. aculeatum Rou. 
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Il Mirpg: 一 A. lobatum (SW.) Merr. 
Aspidium aculeatum Dou. I A. lobatum genuinum 
A. Lobatum Kunze. Il A. lobatum 8. angulare 
B. aculeatum Sw. A. Braunii SPENN. 
C. Brauniit DPENN. VI nner: 一 
III Merrenivs : 一 Polystichum aculeatum 
Aspidium lobatum Sw. 1 P. lobatum Sw. 
A, lobatum Sw. var. angulare Mur. 2 P. aculeatum Sw. (7. angulare) 
(syn. 4. aculeatum Sw, A aculeatum b. 3. P. Braunit SPENN (8. aculeatum Sw. apud 
angulare t. (BRAUN.) Hook Bak. Syn. 252) 
A. Braunii. SPENN. 4 P. pungens KAULF. 
TV Hooker and Baker: 一 | 5 P. vestitum Forst. 
Aspidium aculeatum Sw. VII AsoirgRsoN u. GRAEBNER : 一 
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3. P. Braunii (ISPRNN) Fru. Gen. Fil. 278, 1856 —1852. 


. P. microchlamys (Curis). (Aspidium microchlamys Curis, Bull. Boiss. VIT 820 (1899).) 


japonicum Curist Ber. Schweiz. bot. Ges. III (1893), (P. japonicum 
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5. P. aculeatum (l.) Scnovr. var. 


Drevs. 1. c. 191, CHRISTENSEN 577, Aspidium aculeatum 3. japonicum Fr. et. Sav. Enum. 


Pl. II 232.) 


. P. aculeatum var. fibrilloso-paleaceum n. var. (A. aculeat. 8. japonicum Bret, SAva vc.) 
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Rhodobryun gigantewum CHoox.) Par. 
thynchostegium pallidifolium (Mirr.) Fane. 
Rhytidiadelphus triquetrum CL.) WANNST. 
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115. a6 japonicum D. et M. 

116. 2 Molkenboerti 8. Lac. 
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120. Weisia platyphylla Brorn. 
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122. Okamuraea cristata BROTH. var. GRACILIS BRoTH. 
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7. Plagiothecium silvaticum (Huns.) Br. Eur. 


8. Stereodon tristo-viridis BrorH. 
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に 51. Dieranella heteromalla SCHTNTP. SR" RNS 
| 52. Dicranum japonicun Murr. Wi” RRS 
| 58. Dolichomitra eymbifolia (Mirr.) Broru. 2° Sna 
| 64. の oz japonica S. Lac. Gm’ t 巨 
55. kntodon atlenuatus Mrrvvr. Se" Sns 
56. Fauriella lepidoziaceae Brscu. SEeR° MHI 


57。 Floribunduria aurea CGrirr-) Broru. 


58. Forsstroemia trichomitra (Hrpw-) LrNpp. 


Lunaria hygrometrica CL.) Stern. 


$648" 
11) Han 


Glyphomitrium dentatun Mrrr. 


4 stnense Mir. 


Iuplocladium capillatum CMrrr.) Brotu. <E8° 
うう latifolium CL.) Brorn. Hct 
HHylocomium cavifolium 8. Lac. $548" 
= hymalayanum (MTTT.) JAEG. 11] ya” 


Haplohymenium microphyllum CBrorn. et Par.) Brorn. 


* sieboldii C. Miu. SB Hee 
Hedwigia albicans (WsB.) LINDB. SH S¥R 
HHygroamblystegium jibicinum CL.) LoxsK. Ee" Kee 
THypopterygium Fauriei Brscu. GR ka 
99 japonicum Mrrv. E+ 
Tsothectwin diversiforme (Mirr.) Brscu. E+ 
Leucobryum Bowringit Mir. <ER° mere 
An brevicaule Brescu. Ey 
99 humile Broru. iE 
5 Textori Brscu. SH" SRA 
3 yamatense BESCH. Nie | BRS 
Meteoriun polytricha D. et M. Ge” RRA 
Mnium Maximoviczi Linps. GR” SeR 
99 microphyllum D. et M. NH RS 
3 rostratum SCHREB. ER" SHR 
うぅ punctatum Hepw. Wi RRS 
DD vesicatum Mirr. GR RY 
is trichomanes Mrrv. iH” eS 


a on 


Se 


Stemonitis fusca Rorn. var. nigrescens ( REx.) 
SronGe. BIW. ASRS \ Ss? eRe 
ee yy BA QS 'K? SRN, Rex( Proc. Acad. 
Nat. Sci. Phil. 1891, 392) NVm | Setih-+ KA 
S. nigrescens =U & ANTI Wn? AK & A 
Mel 5 eK TBE Cdr Sturgis (in Bot. Gaz, 55 
(No. 5) p. 402, May, 1913)~\ Fin aBR DN 7 


This variety has dark, stiff upright sporangia of 


92 ヽ iz 


small size with usually more or less imperfect 
development of surface net, the meshes of which 
show spine-like processes, and reticulated spores 
of a smoky brown colour. SFR \ IM < ARH 
Pn) RBA TAN 1 * ofS 7R BR A BES 
Bh PRIMED BD EA AS 

98S\ 4 Hemitrichia minor G. Lisrer, var. pardina 
MrNAkArA (Trans. Brit. Myc. Soc., 1914, pp. 81— 
82, pl. I, fig. 3, 3a to c). PWS iuttcx o 
Nise OP NRA S AHA ANRB 
PRR NRE | HTS GES BRK AMIR QS” 
mn AN 過当 詞 へ SHn 看 NSR へ KN AK 
NAPA. DINAH Nm BPN ARAL 
AERA NBMEN A aN XE \ ERE 
ょ NKK [SON RNA BRA RAY +N 


QQ ar f XX Ni 2 件 休 存 多 > WeeiAn ¢ ati 2% 
REX NERA ee PRIN? SeQawen gw 
AN A HEEREN Y0 

105\% Arcyria stipata Lister. Bye =H im a 
$PR my 26) 5 sade | MKS AK RON 
Beat | Ry mw AR SABES RAS’ 


: MN BM Na Ae NEE AM WOK EEK 7 RR 


BE LOIRE SNURR  ne “4 A RRRS Lw H X © 


©) Poroma ER ~ 3408 
ix He Y2(K. Hara.) 

Poronia punctata (L.) Fr. 4 weet BSH XK A | SHY AD 
i Peztza Punctata L. = > WHE HPY MARA Rin rdAA 
ES WEIS S ERE BAIR YN EER NY 

46 4 Mm Swe Ae Meth x A Poronia BBN Hm AR DE 
Yi +X A SRL Re PN Ka? 

SBAmSE < KEBESS uO WHERE TRIE Aa Kg 
Si SERRA KBR IES RIA IS NURAR A KE 
Oh | NOHRRS 4 BEGTERES 1 ON SESS EEN RIE RN 舞 
RINTOO = = Thee 6 BRBNSS © ch ON PARR § BERESS oho 
EK aus | COR | NIORHRIC SA ABM 4 
YE) RI AR SESE 1 Vy wAKRR 
KH) | BEBDRHHIR SR AO 


Bean O Poronia i \ my ke 


ie 大 


HDR N hm Bi ne 

dif Ee ASNIRE KEN ED 
CRUEEEZER SRNR 
TWEAK AE PEREZ 
Sweets So 

38 4 Sub KN 1 ED EP AO 
FHRRERERE MRR 


引 月 九 年 四 
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PD WN SDN RES (MRR SN 4 SS 


YREK N EK NCEA BAN 1 IER Ae? BRIER | HY 
oe ey as Sin -\'RERE moO A ot HH A 

pee eae eX Ae a ee 6 BS 
En fe x VER BE Hy A Kd BE Ba 
Bin BK ABE 1 ERA ( MRD AMA 
Bm ME oe NRO NR 
Spimalm BEY A HE KA RIN RA PN im AY A 
HEGR 4 ERA DKA A NIE WARN HRT or BR BIR HK 
\ OHS A A NON AN Sm RE Am BRYN 居 
SOG A Roe A = | EN ROA A RE I RS 
DERN RE ¢ QQ hak \ EE BER RAK WR 
HN + Shik (ESB NN? RA ORR aN RRM mA 


HAIN NS SOR SUR 1 TR BD RRS RE § RT 


TEAR SEER NHB md RR man Bde 
TERE ER RTH SNe~N | PAR RAK A No RBH NR 


へ h KE 


(\ 8 


RADEON? 0 A BS \ RRR RO ER KH 
AXARINS RR? BO NSN BR Re oN 4 を 壮 】 
ANY a RN Kam Be KO 


ORM Rees 
(HEN) 1 8° BOREL 1 ICMRIEE) 
de dy 30: He (K. MINAkATA. ) 
2. \& Badhamia nitens Burk. var. reticulatum 
(Berk. & Br,) G. Lister (Transactions of the 
British Mycological Society, 1914, p. 71, pl. I, fig. 
2, Qa, Qb.). HAS ARON HER BB it HAS 
BEES Sie SRR’ AO 
6. B. rubiginosa Rost. var. concinnum G. LisvER, inlitt. 
Palm SEO N*% 31 \ Ky Craterium rubronodum 
G. Lister maa VY SHB yw | RW AN 
mo Dy ER AY 5] OST A A SRE (Trans. 
3rit. Myc. Soc. 1914, pp. 74 一 76, pl. I, fig. I, 
la to d.) 
15. Physarum flavicomum BERK. 4 P. Maydis( Mor- 
gan) TORREND ヶ所 回 K 
49, Didymium leoninum Berk et Br. St \ eR 4 
HT © 
HERE Se Aue 


ome = Hh 


SS ints 


ーー 
ーー 
ーー っ 


跳 五 十 四 自 
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Leontopodium (1912) y md % 7 win mina CRS 
BR WHEN 4 HENHS SN BRER 4 PBEM 6 HE 1 HS 1 SHA 
= SEN RRR (EHDA RCRK ARIE A var. 
aupehense IN 4 SGA \ BAER 4 RES 4 SB BWA OS 
Stak ¢ RREER( GED AWK AT MAK EH 
— Atk 4 3B%m forma glaberrimum + > 8am forma 
hirsutum + @20N%\ n° RB \ Re 4 Hho SKEW AW 
WANN EEN 6 KN SHE | a RRA AR In 4 
mir ruven | IIE Re 4 Roe eX A OL. discolor 
3EAUV. ~ EXER 4, SE Rn PSS Nw ee A < 
tk \ EX var. hayachinense TAKEDA et Beauv. ~ Xx 4% 
HK RAIA m (GS Km gu HED Oo EmVBNaTIBEeD 
HEP RSE = ON A + BEBE CR AD Natividad an 
IN tn OAV IU TM = ERB ON BE XK Sm 4 IRR HIN 
ARRAN HS 2° Rit 4) REN ER 6 GRRE w ヽ 
NEED RA If BY KBE nd ierngnS aust s BR 4 OK 
QVERM HN Sn ae ae HPS AR BRON IK 
K ARISE RT REN yom AT AN 5 SRLS RR) na 
MEAN He KO BH RINGS Es aN Ye 67 中 
\ MERE ] RIK XE 6 ee AHN BOE NO RP 
POLLEN] 5 BEARHAD Tor 2 S) SBOE m へ 幼く 
PNA Ragditanda Savy 4 7 RRS aio yy 
HK AT fr SQ sins SES WA | SUB a Ae 和 ネ 


SRS BBE GRR A-QENIENIE > = 
xe 
= SSS 
AN 1 RE BN A&A < IHN RRB RO 

ls 7 Uh 


5 BhBS SR XK 


microphyllum HAYATA. 


ar ic 


2. ん . japonicum Mig. a. typicum Bravv. agee cs 
i 5 subsp. sachalinense TAKEDA. 

se I) A eR 

3. ん . discolor BEAUv. 2D dod oe He 
Y - var. hayachinense Tax. et. Brauv. 

Dag 

4. ん . kurilense TAKEDA. reel ce 

りう. ん. alpinum Cass. var. Fauriet Beauv. @BrwASs 

6. ん . leontopodioides Bravv. mee 


Ossi \ ER 
dn $28 ye(T. YosmrNAeA.) 
NB) O90 \ ERR HUT | BRR RRS ON A HS 
NEMA LESNAR ARAN BRAKKA 


WA 6 ditty a 4 Qa tee ae SRK? Ban | 


aD KNEE Y AHN MRR AD Ro REE | Bue 
Be ee ENN | URRY N mM ORA H 
SJ REV MRA RA KAKA yan” RAV RSE 4s 


<8 O@HR\ES ie 
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PE’ 天 


九 年 


} 
i 


Se ats Onder fo Date gure 11 BR Is へ fon tte a2 


C) apd KN ac ton X au ダリ Af SE 0 トト AN SUM 


? ES do(H. TAkmpA.) 


| HEN < H'R Bulletin de la Sociélé Botanique de Genéve, 
| 2¢ série 一 vol. iil (1911), p. 152 Sn Leontopodium 


japonicum Mig. subsp. sachalinense © XN BK YY BA 
ト ュ ^ RK Me BK ABE * pb ROK NS REHE BE RR SY 


| REIS tw > eH S BEDE 1 SRN 4 RUE Rin Dav 
NSH ARERR YK EXD REESE 


) へ WNA へ 
ton 5 wR RA SON RR RED AK Ao 衣 
A SS) SKA BS ihe HX He RH ^ se NREL SR 


PRS SOHR IES | ETSI EN” KHER | RHE BE 


\ (BRERA KR nM NAINARA’? HK 
SKIERS m fh eK) L. et. 
Kupo + SG yn a SK x AER SOT KS BRA EE 
WD THIS RRQ DR A MBS mo A MAI IR 
eI NO fei He 6 SS A ER m NRE m ARR YIN A 
SYR EMEA SA eNO RNIN AIP REX 
SE EE WEIMER A WN mm wae) SESE A 
, FEM K ROK RIN RAED RAC | OE 
Hib Rae ENR IK (A+ (SSN RRR AS ACE 
SSSR AR KAT Rp REMY 6 mB LK 4 
SHO SEM TIMm Ae TR MK fie KK MRS BREE HA 


sachalinense MiyABR. 


WN SS Bab GRR JAIN 4% 7 DY SGX RG th SS 
\ Mein \ eX se AW \ 2 mm MEK —-Mar wirphKA*1]"R 


tn BIN "6 Fe He RIN SYN A CPS RE 6 | 
S\N TEP KR INA PN Re ROHS Bebe 
mai %° SN TWA RA thm | 


IK ¢ % HESHRE NIBH IN AA PN ROO HAN RAB 
SN 4” RERES \ Ss Tt 4 Ge BE > NSS 
NOHN » 
35) HHA RRO NARA QHETSS m OW KX A NH 
AED iy RSE 4 tri が An EI and Garden @ atv 
wom I SN WERE NO REAR | DRE BET Hp 6 pd ante @ 


neh NIN HERMES SIH 4 BB NR | 


Aye «~~ HD § SRF HSS ™ OH KAO IMAG ADVAN A | 


HB s EN ’K | ERI IN A EA WIE A ABN RA 
RN. |] SY RRP NIRA M An? Bi Bn 
DD DnB ERBE NK AG 7 apdiuindan Saurus 5 FERS 
\ EHD 4 REE DAES m OH KX A tr Q aun, & 


A. Ben. REIN "XK SO) HS EER) RB = me 8 Rae 


AND HNN HEBER Re Re | RHEE RON 
Ko SK 1 BRER \ SHIR 1 ER NEPAD IN YN D6 ancient 
QD muvd or \ EXER 4 SPAY 1 Ry SS RO HN Re 
A BRIE | KIN < BER A on teS@ aosuen I] SIN 4 fa 
Baie ith < BS WMI N =, AS Bn KBR BHR 


KAR HOA WA\TRS\ RSH Classification des 


a 


fie i 


Fi 


i+ mH 


me 
Te 


| RAEa Sd | -& hee NK fern x © 


ORS 4085 HA Bh 
窒 & SX (HH Taxepa.) 


| 4412 Liliwm meceoloides A. Gr. \ BRIM AK IR & A 4 
| Danie, OrrvER 'R |] KSC KYAT RPA 


Mr- 
QUEL, BakER, ELwes \#2eKS0N) | S2N~ KA 5 Sh LZ. 
medeoloides A. GR. © % RR OHSAS RINKS KB 
AS Vs@wAo 1 4 AS L. avenaceum Fiscu. ~ Ram 
Fed nnd, Rane Qa pen Pathe Gartenflora 


1 SAC OHARET < FEE \ J EK REET SR 


AN VSN BA eR A SR RY 
fama %7 SN a0 4 | ARM Gs PNR EAIKN?’ 
#3 % LD. medeo'oides A. GR. NN ムー 026 Oc \ Wales 
» L.avenacewm Fisch. n\ \ BRA =] KX Yeh eR AS 
BH\R\VSEAVSO\ EA MBA AD HN RD 
MOONE AN HER YADA ReAwQoil 


| SRRAV RINK Sn Bia. wa lA) OF 
| L. Miquelianum Max. + & Seedm Med ein Ae HS 4 ON 


せい 信心 


mE HAN ae had 'R? WMS Rie Se 


Ni Br nS ie4 i BR PINAR ALY ん . tsintauense 


GILG. KAPKA N= eR ER AA MAW Leet 
\ fod ERB A” ERR O-o 1 PME NK An + Rw 


ORR WES NHI KE 


Sas 
EE SA 


| 
| 
| 


RO BA Ht | RON S 1 RP NA HARA 
Nin? No AKRES MSs v= Ra? RR vat 
(BRAT SOY oe PN KO 

Bel Rae NAT OM BHA SO oR NE I 
K AEE fia X 4° BN BOER SY S BRIE NOR & AD A 
RAT RA we PER L. tsintawense Giuc. +X Bad 
RANA, | ERA RRA A MAN MY \Mn 
REA Bla & 59 

RPERWAS HW ACN HN Ye 4 EN ES RY 
ODO 11 BAK AR + CINK NHRERE BK NK A 

Tsorilion fj BEX A n= KAT MRE RES) 1 
oN HOS \ BO 4 Or A AER NRE AN? IB RG 


Meel Ke a? Rae dA TR RR OME 


ek mn HES K AN 4S REA Oo \ BN RY 08 
| NY A NSE CER REIN NN RR RN 
Oo \ Hm Sty Aveo i MEY ALAKN | 
K^ PSHCAT \ BIS N em KD BOE 4 apm Se 4K RM 
ett. WE nM YAY rR OMe RR ACH, | 
人 NW ゃ KK~ 

drt eae. Raph KA’ BHESW\ Ana on¥ 
SKK A wRORR AY DT IER AN RO om RES PN 
- SRK AWE N NARA UO BURNS AED 
ABm wan AS HR EP AO 
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Poe xX 


4 


T ® 月 Jt poe 


Hy OR Uh eS AHsoeR e 


| Section. Pseucdohymenochacte © in W7RVD AY a HP A 
| RAS INT SE BE WN RT | re BOR 


WIKI) |+-A0gs° pais Te ESS ie ela 
|B (Stereum spectahile Kromzscr.) 4 *S8 8S 82a) SN< 
ae NAR AT RY cat RBS KE! 

“ROR TERRT P< RO RIA CSS” HR (IS) 
WRENS AT HMSOMUNS (Stereum vibrans Burk.) % 4 
Hee ee wo REESE NT IB SUEY S 
Hom RN BOE SHE Rm Be NK? BKK 
NARI TES 5° + KERR m TEN KA YAR A? 

a 


CaS | RYO" PRION ReS* HSE II) 
BE ty *A&° Hydnum Erinaceus Burr. ヽ 足 AR ^ 
PN PIER 0D A 飛 放 委 内 人 生 テ 泡 く て キト 9 


OP I IKIRS & ABS ^ 
PEAK | He 
a WW (8S. Marsupa.) 


TEAE HON § BERRA BSED WNIT Ron 8 KARL or OR 
RY OS S i th. AE yn A RA BE 4 ERA 


R01 BOSD XA ne MER YA HIN IE Dh RRR 
KA % Cottey dehy x A BRADY Bam PRX? BA A 
DONT A § RENAN a HA URE A + Sa 
NE 4 RR RRQ IN A AN A Naat RO BNL 


| 


NHI ASS AR NR Eo clu ac ae 
AC SOR ERR AERA Be NA he RAY D 
stabda § SER WRT 8K ABH \K 
INN Ne HEATH OT BR CON WK oo ee ee ot IER 
CARR 4 EES SRE SE SE 1 BK 
ee eee Sa 
WARIS = HBR 4 ERI (ARES << ) i) EN BY IN A ye 
ie aRiAt Satin HS te «2 he earn の 
WA RR -ASEKA @ OPHIR AI BA | He cat 
HHE > \ AGA > oR BS Re AN ERA 
AMIN Rear PN KR AA TTT \ Rm Bed 

AQ MU BU-D “4Q NUD) が か で SG HUI? LY SB が の っ 6 H 4) ne’ Be 
BE GRINS HEIR RIN KA 4 MERRIER RAY AO 
MRO i ARH \ RRRAT HR in & A 4 DY a AOA 
~ wi. AX Mdm) «mee A HEA HIN NO 

DY SQ arn DO Ay sy? AGL 99-67 FB SH" O COO % a7) 
28 S28) MRS Se Tt SE BS” PR toh” OR ESM \ Se OT 
mERIKS A 4 SER BI, AKO 

会 る "つつ や で ゃ の を いり で) 多 eo Pr? D467 Bu ean 
au 48 1) MR MIRC * COE AS HS Se” ESN * LE NS KW 
NN ARMS OO 

BE HORM KO & AUR OD 
NIT NS BES A Be A wp eH) 4 SR 


An ee oy) hh 
N. G. Gun 2 gE) 


= 


Cat | 
=. 


ie i 


=r 
BUY 


He 


kA+ EHS 


NR | RR RRR NT RRM 4 EEE ON? EEE 
| Bm awWr” REM | VNe | BR NA EE 
| KA? RYT TTI | BS? BRICK A? BR 
PK Fh SN HN © BRR CARER ~ SS aK I BE AO 
OVENS (Ries) GRE) 

Radulum molariforme (PsRs.) 三 民 . molare [rtxs. 
(ERBR) YSEC OK ERE Pe eee” Ue 
DB} 28. YD Ft ( Hydnaceae )? 
Mota 4 HES ON” FN IX © BS 6 KR 
| ABSm og a? Hes BR ARI OD Ye NR Xe 
PARA? Berk OK? BR 5 OI ON A RR 
TIN BEN AW HHA? SEWN DO AY ARIA Oo 
ar Say EN NARS 6S RRR SN RITIRIT <7 
We iN MRE A RSS BY A? FEQN 
Bm ie eR B) so MESS Het RE YK ON? OTE 
| Oy SSB KAR 4° MRIS FV A A 正本 
THAN Kee AR RS BRM 4 Bg ON? ERR 
| Xmen” RRA? UREN ots SIRT SR AOI 
| gmt idm’? Sue ukn a ed wo N\ len 
| => Sisk © 
| OAR etresQr Nb ( SRE) 


Stereum princeps Juncu.=§, contrarium Berk. 


| (S382) FAIRER UR HRRHED” Mi eNHEEE” TEHSRH 


Ha OR RSikClsl) HH 


GREK RI BEN GBR 


pel” 6, x6 9 45 Bt (Thelephoraceae)° 

Mims 5° BE ON Ke 7 BEN OD nga BEN * BE 
eGR mn @ DN” WETS | OTe HAHA 恨 
RANA PNR NOE ARN GR FD or He 
QQ s SEE mk CBs GS a Ram BEN BE Di ® 
BEBE) \ SERRE IOI N° BRS REI ON BRAS He) 
J Wo SER VR RUS A? tle ASE EO 
BREE ow ° SEMIS S NAR OA ARE 4 BRR N ae tH 
Sm NR 4 AT WEE ERIN PN ARKO RE 
SA oN” BRE mk Co Be oN ARE HES N RM 
SEN WAR TIOR WII? KATIRINED SAA RE 
\ Byes. ° #2 KSS888(Dendrophysen) \ RIM ih RIN 
SAS” HM 4 ERAS ON BSR AR ON NTS 
へ HARRODS 1 HN HERR \ Re MEA 
6 SH SO A” REE 

HB \ KR ITH A MAN’ RBS ARE 
SARE SEN A 7 REBAR AR NHB hE SR EE 
HH EWEEK ANH UNO ROE (Stereum) ~ 7 
Section. Hymenochaete 1 GRY 4 Uwe RN eK A ORES 
BRS NUM AN ANA RAN KEEN 
K AWN 4 KES Bete ERR DS ARSE NICHE Oh 
A SO) \ Bee + e's OA By A ma Aymeno- 
chacte S-NBRY DAA 47 BB BEN Y RIN 7 OW 4 StH | 


AT 
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Aue Seavete 太 


sean ( ) a tee SF he EBL) KE 


YPReror yy HA Rec ade es Pine RSA TRS 
aK] FRR A OR Ne RR ES OK 


MY Ao ED NaN SN ARSE 6 OR ERA eR 壮 


| *Hypnodendron formosicum 


| anellus 


KAW HBRKS me, vr Ww Nn Dd NRE SHDN 

Y ae Ww Aer (Cereus DS) 

é NA ABN PAA EB UR ARN 

Jarv., **7'rematodon drep- 

Bescu. *Pseudospiridentopsis horrida (Mrrv. ) 

ieiscu., “Pogonatum spinulosum Murv., *Meteoriopsis 
2 g 7 2 


reclinata (C. Mutu.) LEgISCH.、 *Homaliodendron ligulae- 


_folium (Mrrm.) Firiscr., *Bryum vamosum ( Hook. ) Mrrr., 


*Pohlia elongata Hevw., *Brothea leana (SUrL.) C. Mut., 
®Plagiothecium neckerotdeum Br. RUR., Trachypus humilis 
Linps., **Pohlia scabridens (Mirr.) Brora. **Pilotrichopsis 


dentata (Mrvv.) Brsern., **Meteortum helminthocladum (C. 


| Muu.) Fretscr., *Catharinaea flaviseta (Mirr.) Brotu., 


®Philonotis falcata ( HHook.) Mrrv., “Sphagnum japonicum 


| Warnst. (2) 5 \ GYIEI)* CPseudoleskeopsis decurvata 


(Mivr.) Brora., **Homaliodendron Scalpellifolium( M117.) 
* 
rrsoH., Leucobryum bowringti. Murr, Thuidium glaucum 


Brovu., *Distichophyllum Mittenii Br. sav. BRAS + X° 


BX N A} RNR KNB S SM ARNO iO 
© © © © 


[REY yo SR] AHN Rea ne ERI SBIR 
Roby Be ARREARS | PREM AN? BRIS 


A TR A S40 Rn oe — SRK AS) & O( SH. OKAMURA ) 


Cd Oo _ い 
Sak \ HEN A OR We Rea ENN REI SSRN 
BA WER PREAH N A S84 Ko BA RE 


に co 


OR as 
Of eseh2 (8) 
x 田 we (A. Yasupa.) 
Ovsesu Sas S 05 
Xylaria Hypoxylon (し .) (rev. 
(GERMS) SE HRHEEC” JERE SAHRA DE” RAR | 


WEsgget (Sphaeriaceales)* ~ sO 5 265 YD R(Xylaria- 


00 yy 5728 SM 1S EHae (Xylanieae )° 
eS § MEK Dn? Rm ERD HEE NN REED 
PEARY NRO RH eR RN RE | RIB ets 
Fe ヘ ペ ーー RIN URN BETO REQ ON? BREE 1 
am BEN PANE OMAN REPS Ane 4 
S^ BURR 4 Bia] ON” RRGESRm OD” RPSER SS” UR 
MASE | O ST IRERHI RR HAI] SK ARR RN eae 
ゝ ^ RRQ RRM HN” RRA O47 Ri MRD 
ih BRAS GED 7 ERAN RRM Rm GR 4 RD 4 
BES DWT MEICOR’ BRUIRI AK a? 2 


ceae ) 
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| 5 AREER I os 
| max 


| MOE ARS A 


| THREE SK SERR 4 


i) 
S249 \ Mountain Province) | AN” BN BAR ARES 


Mn 1 |RE NKR A” KN ER RS SOR pe eee: 
iS) a SES? eK AR Bate xo 


SRN EA SN 4 TURN IN NY BS AC RR 
XN A” NM SE | NER Ra VST ARR 
2HD (INA ATER QDS bo NNER mA tt 
oer ee KEN | HERE A? SKN SK 4 Bic 


No REA eR 4S TRA Be +See 
AN Neo ot A RHEE 4 IES + RY or 
NRA Ne 4? Sao Rn BHAT N oN HD WN 
KNe Ny + \ Ki Bey Xe SNe BR AMER 
SONAR \ SHE Rn WRK A + KO 

SSS ES ah a NN nn 
AR AT ERBE > ORE (mossy forest) \ 
RAO NE OR.B DEENA Ee ER SPINA AA A 


= 
BA DOR I RAMBBAA KA 


NAKA? 


| の ョ 3 hs Re 
| oR EE 1 ON MAA A & AR RE CES 


Sphagnaceae, Diciranaceae, Leucolryaceae, Fissidentaceac, 
Calymperaceae, Pottiaceae, Orthotrichaceae, Splachnaceae, 
Funariaceae, Bryaceac, Mniaceae, Rhizogoniaceae, Bart- 


axe Sak \ GES S SRE A ee ae 


ramiaceae, Buxbaumiaceae, Polytrichaceae, *Dawscont- 
aceae, Oryphaeaceac, * Prionodontaceae, *Cyrtopodaceae 
2 C り 2 2 


“Ptychomniaceae, Myuriaceae, *Spiridentaceae, Neckera- 


ceae, Hntodontaceae, Fabroniaceae, Hookeriuceae, FHypo- || 
pteryguaceae, Rhacopilaceae, Leskeaceae, Hypnaceae, 
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Takeda. H.: — Some new plants from japanese 
Mountains. (Not. Roy. Bot. Gard. Edmb. VIII. 299.) 
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1. Aconitum yubarense TAKEDA 
Astragalus arakawensis TAKEDA 


3. Gentiana yubarensis "TAKEDA 


4. Krascheninnikowia heterantha, var. lineartfolia. 

TAKEDA £5 tk 
5. Saussurea chinophylla TAKEDA Qiks 
6. Saussurea Yanagisawae 'TAKEDA sped Se 
7. Saxifraga laciniata, Nax, et. Tak RS" Qk 
8. 


Silene Keiskei, var. procumbens, TAKEDA Qs 
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Robinson, C. B. :— The geographic distribution of 


philippine mosses. (‘The Philippine Journal of Science, 


C. Bot. Vol. IX, No. 3. June, 1914.). 
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Rehder, A.: 
Pyrus. (Proc. Am. Ac. Art. Sci. (1915) p. 226.) 
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Bar, J.:— Die Flora des Val Onsernone. (Vierteljahrsschr. 
Naturforsch. Gesellsch. Ziirich (1914) pp. 223—563.) 
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L. sutchuenianum Wnrrer (1909) 
/. servatum v. integrifolium Marsupa (1911) 


L. integrifolium Marsupa et NAKAr (1913) 


Man Ose \ | eh L. lucidulum Micux. ‘REE WHR AIK 4 7 SEN Junto DH xo m BKRS ANS BEAT A 
LA eva it 1 aN Ve fed | 
TIN DNS RI ~~ NBER AR | 


に 


bE iy Hh 


= 第 #8 


(28¢ 


SNE eR PRI +t SPS ene 


oe + 


Mo EK \ RN EER A MER KO % RINKS ERR 


OT RS £26 40 ORES \ Sie BR 


コラ 


iA ES < zat 


REET STIRS SE HH SOE my BERS EKER AER | 1 [RNR | [DS BL 9 ite BA Be YD 
HERR 4 SKURIEHE 'S DSR 4 WN aK A eRe 7 Ny BEA KANT KD 


PON NBII PERC Bal OR Rm HS Ww + BEDE 4 “SORE eee eS mM B® i KK ee 


in Lycopodium alpinum, L. annotinum NR OBESE LN SSS FEIN AS AER. Sein me KK A (7° SiR wEEY | 


AUR AINE Hy A" ERS in Re A Ugh] * IRE SESE Stew doe yn a WBE A GN REX I 
TENTH AE SERED BEER WN" RE AERA RINK” OAK | AGH RI AE NEO IY BTA mgd = KO 


1” SB4-4v-9-2 LL. ehinense OHnrsr. RS ん Selago L. SX \ sR ve WEY AN EA Be | 
MA NM Baska neha a? oe 


BES ERR HED \ SEQ NEE I Baa SUEY ee ATR Ba Be 
(aS SR arto N 
SRERKR AY KR A? PAN mea in ZL. Selago \ NIE 2 4 x \ iS Rie x An + 29 


~ a2 4 XO 


| REC RENs Boncan Wy MAKING RA ATR RNS MA D&A W (Bone. Vegit. de Sitcha, p, 175 a4se)e 
IRV = yy BRNO REGEX 4 OL. Miyoshianum = > Ih ARIK A SR 
| ん Selago ~ BiB ySX~in\ kN と pe SHE AD < BHA AK Ya AN RO 


SH) NEMA dw A 5 


IN L. tenuifolium + > IN RMN BRE mar aA ew (Englers Bot. Jahrb. XLIII, Beibl. n. I8, p. 41 ype) 
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pubescentes 1.5mm longi, stylis dorsalibus reflexis. 
Hab. 


Var. 


in Shikoku : in pago Mitsumura prov. Awa. 
latifolia, NaKat. 

Sp. dasyantha, Koz. |. c. p. p. 

rotundata. 


lolia late-ovata v. ovata v. 


Hab. in Nippon occid.: monte Kumayama prov. Bizen. 
Hee species Sp. dasyantha nunquam aftinis sed valde 
affinior ad Sp. chinensis et Sp. pubescens, praecipue var. 
latifolia est. 

Spirea kiusiana, NAKAI. 

Sp. dasyantha, Korpz. 1. ¢. p. p. 
tantum ventrale 


Pelicelli sparsim pilosi. Ovarium 


pilosum. Cet. ut preeced. Planta Sip. pubescentd plus minus 


affinis sed pube et serratulis foliorum exqua dignoscenda. 
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ー Sp. 


Sp. dasyantha var. angustifolia, Y ATABE. in Tokyo Bot. 
Mag. VI (1892.) p. 348. Korpz. consp. Ros. Jap. p. 16. pp. 

Sp. dasyantha forma angustifolia, MAKINO ms. 

Ramus annotinus rubescenti-fuscus elaber, hornotinus pub- 
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Spirea Yatabei, NAKAI. 
Spirea Yatabei, NAKA1. var. 
latifolia, NAK Al. 


Spireda kiusiana, NAKAI. 
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secundum. (Bot. Gazette. Vol. LIX. No. 1. p. 40—56. 
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Sclerotinia Kusanot P. HENN. parasitic on the cherry-tree. Our repeated innoculation experiments on the cherry- 


tree with the conidia and ascospores of this fungus, however, showed the negative results. From these reasons 


I am disposed to consider this fungus as a new species. 
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Sinnot, BE. W. : —The Anatomy of the Node as an 

Aid in the Classification of Angiosperms. (Amer. Jour. 

of Bot. 1914. vol. 1 No. 7.) 
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Sclerotinia Mali ‘TAKAHASHI sp. Dov. 
Conidial stage: — Conidiophores in small loose fascicles, more or less coalescent, along the midribs on the under 
surface of the leaves, petioles and flower-stalks, forming an effused mould-like growth of white or light grayish 
color, septate, simple, byalin, 40—100 x LO—16p. Macroconidia (Monilia) mostly short  ellipsoidal-lemon shaped, 


obtusely papillate, hyalin, 10.5 一 16.5 x 7.5—12p, with typical disjunctors (conspicuous in artificial cultures, 2 in 


length).  Microconidia globose, hyalin, 1.5—3.0/ in diam. 

Ascosporous stage: —Apothecia from sclerotia produced in the mummified young fruits, 1—6 (mostly 4) in number 
from one fruit, mostly funnel-or bell-shaped, with shallow depression in the center, inner surface of the disk light 
brown, outer surface brown or dark brown, stalk blackish brown in color, outer wall of the disk and stalk not 
smooth, diameter of the disk 5—6mm. even Imm., length of the stalk 5 一 10mm. (occasionally 25mm.). As 
cylindrical, obtusely rounded at apex, gradually tapering at base, 180 一 187 x 7.5—L0.5y. Ascospores short ellipsoidal 


or oval in shape, rounded at both ends, hyalin, 7.5—14.5x4.5—7.54. Paraphyses filamentous, 2—4 septate, 
simple or dichotomously branched, slightly swollen at apex, 6.4—150 x ca. 3y, 
Has. On leaves, petioles, flower-stalks, young fruits and young branches of the apple-tree. 


The morphological characters of the conidial and ascosporous stages of this fungus closely resemble to those of 
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Yoshinao Takahashi: 一 On the Flower-Wilt and Young Fruit-Rot of the Apple-Tree Caused by Sclerotinia 


Mati sp. nov. (Posthumous Paper) 
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bium formosanum Hayara Mater. Fl. Formos. p. 336; 
Ic. Pl. Formos. IV. p. 88, fig. 44. 

Gastrochilus Somai Hayara n.n. Saccolabium Somat 
TEL ASA No, ell, Geoss JOYS jo. Oi, 

Pomatocalpa brachybotrya HAYATA nn. Cleisos- 
toma brachybotrya Hayata Ic. Pl. Formos. p. 95, IV. 
fig. 49. 

Pomatocalpa oblongisepala HAyArA n.n. 7esos- 
toma oblongisepala Hayara Ic. Pl. Formos. II. p. 134; 
Nie; lb Joris; JA jos Sho, ike, a0), 

Pomatocalpa breviracema Hayara n.n. Cleisostoma 
338. 
Trichoglottis ionosma J. J. Sm. Cleisostoma conosma 
EA AGC cs tele Mormos. lls p. 1345 et MV 
IDOE, 


breviracema Hayara Mater. Fl. Formos. p. 
LINDL; 
96. Stawropsis luchuensis RoLFE in Kew Bull. 
Jos dissll 


Erythrodes chinensis (ROLEp. ) . Physurus chinensis | 


Rorrg: Hayara Ic. Pl. Formos. IV. p. 99, fig. 52. 


Adenostylis arisanensis HAYATA n.n. Zeuxine 


arisanensis Hayara Ic. Pl. Formos. IV. p. 106, fig. 55. 
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soll, ist die Annahme dass {fiir jedes Chromosoma, das in einen Kern eingegangen ist, irgend eine Art 
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Metapodius thus fulfills the prediction of Boveri, written nearly twenty years ago. “Wenn bei einer Spezies 


einmal sehr viele und verschiedenartige Irregularit&ten vorkimen, diese sich wohl auf lange hinaus erhalten 
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Takeda, H. :—The Flora of the Island of Shikotan. 
(Journal of Linnean Society, Botany, XLIT, 1914 ) 
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Fig. 11. Abnormal Tetrad Division in Chr. frutescens. 
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Coccoidella Scultula (Berk. et Curr.) v. Hom., Frag. z. Myk. VII, p. 35. 
Coccoidea Scultula (Berk. et Curr.) Hara. 
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Polystomella Kawagoii Hara, nov. sp. 
Stromata oberflichlich, mattschwarz, rauh, kleinhéckerig, rundlich oder unregelmiissig linglich, bis etwa 1—5 mm. 
lang, 0.9—4 mm. breit und 200 一 400/ dick, 1ederie-kohlig, Stromagewebe braun, parenchymatisch, Zellen polyedrisch, 
4 一 10/ breit, zwischen den rundlich-eiformigen, 70—120—50—80y grossen, giemlich dicht stehenden, ganz ein- 
gesenkten Loculi in senkrechten Reihen stehend und gestreckt, echte typische Paraphysen fehlend. Asci derbwandig, 
oben abgerundet und daselbst dickwandig (2—3y), cylindrisch oder lang eiférmig meist unten schwach bauchig, 


estielt, zwei bis dreiveihig-achtsporig, 50—60 x 18 一 16 Sporen hyalin, oval oder ellipsoidisch, an beiden En- 


kurz g 
den abgerundet, mit einer Querwand, miissig derbwandig, 16—20—3—4y. Die beiden Zellen sind gleich lang und 
dick oder die obere ist sehr wenig dicker und kiirzer. 


Hab. auf der beiden Seiten der Blatter von Prunus macrophylla SB. et Z. 25. Sept. 1910, leg. S. KwAeor und K. 
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sb Eumycrocyclus (Saco. et Syp.) Hara. 


Syn. Humycrocyclus Saco. et Syp, Subgen., Syll. Fung. XVII, p. 844; Coccoidella V. Hounen, Frag. z. Myk. 
VoL OOO Minin sees 
Eumycrocyclus Scultula (Berk. et Curr.) Hara nov. nom. 
Syn. Dothidea Scultula Brrx. et Curr., Grev. IV, p. 105. 
Dothidella Scultula (Ber, et Curt.) Sacc., Syll, Fung, II, p. 632. 
Polystomella Scultula (Burk. et Curr.) Srna, Syll. Fung. IX, p. 1063. 


Mycrocyclus Scultula (Brrx. et Curt.) Sacc. et Syp., Syll. Fung. XVII, p. 844. 
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Kanesuke Hara: — Uber Polystomella Kawagoii nov. sp. 
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Zuce.; D. floribunda Sims. et 
Zuce. 
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Lycoris sanguinea Max. 
Malachium aquaticum (1.) 
Fries. 


Aconitum Fischeri Rous. f. 


Ranunculus pensylvanicus L. 


var. chinensis Bar. 
Papaver somnijerum L. 
Sedum Aizoon L. 
Lespedexa tomentosa SEB. 
Ricinus communis L. 
Hypericum perforatum La. 
Punica granatum 1. 
Coriandrum sativum L. 
Buplenrum falcatum LL. 
Feniculum vulgare Miu. 
Peucedanum terebinthaceum 
Fiscu. ? 

Lithospermum officinale LL. 
Vitex incisa L. 
Scutellaria baicalensis 
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Thymus serpyllum lL. 


Perilla ocymoides L. 
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Solanum dulcamara UL. 
S. lyratum Tue. 
Lonicera japonica THB. 
Adenophora polymorpha LEDER. 
var. latifolia TRAuTV. 
Platycodon grandiflorum 
(Jacg.) A. DC. 
Taraxacum officinale 
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Hemerocallis citrina Baroni. 
Lalium tigrinum GAWL. 
L.  tsingtuwense ば TLG. 
Tulipa edulis (Miq.) Bax. 
Scilla chinensis BAK, -++-++++ 
Narcissus Tazetta L. 
Musa paradisiaca L. 
Mirabilis Jalapa L. 
Dianthus chinensis L. 
Jymphea candida PRESL. 
Nelumbo nucifera GAERTN. 
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Zea Mais L. 

Oryza sativa L. 
Panicum miliaceum L. 
Hordeum vulgare L. 
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Psalliota campestris (.) 
NRoHROT. 


Cycas revoluta I. 


Colocasia antiquorum SOHOTT. 


Allium. spec. 
Asparagus officinalis L. 


Rumex acetosa L. 


Fagopyrum esculenta Morncu. 


Spinach oleracea L. 
Raphanus sativus ML. 
Sinapis spec. 

Brassica spec. 

Arachis hypogaea lL. 

Pisum sativum L. 

Glycine Soja Stns. et Zuce. 
Phaseolus Mungo lL. 


Vigna sinensis NDL. 
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Dolichos Lablab UL. 
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Apium graveolens L. 
Coriandrum, satirum L. 
Petroselium sativum Horr. 
Daucus Carota L. 
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Ipomoea batatus Lam. 
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lycopersicum IL. 

Capsicum annuum L. 
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Sesamum indicum L. 
Cucumis Melo L. 

C. sativus lL. 


KK REACHES 


13] 

SMO A 
atid \ 
si 


Acorus Calamus L. 
Aneilema spec. 
Veratrum spec. 
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Isachne australis R. BR. 
Panicum sanguinale L. 
Setaria ttalica( Ll.) P. B.. 
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Salix babylonica L.; S. triandra 
L. var. nipponica (I. et 8.) O. v. 
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Populus alba L.; P» Nigra lL. 
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Polystictus hirsutus (Scurav.) Prius. 
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89. Benthamia viridis, NAKAT. 
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Leotia gelatinosa HL. 
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RE | QS SRM REO MEE) OWE UR ANTI] 
RHE yA RA AR AIIRIAI Fr Aw = AK 
~ Oo SHS SS BRE aK © 
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Diachea elegans trs. 
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Naxat. 
BRN WHI ADH ae | TRB > 7 ROBES ~ Heo 
76. Acer palmatum, THUNB. var. coreanuwm, NAKAT. 
SOR (YN in SS EH O HERS SHO 
77. Rhamnus shozoensis, Naat, 
30.0 4609 | BON BREE S BRET > KEK OT Stk 
\ Ho 
78. Rhamnus globosa, Buncn. v. glabra, NAKAT. 
HUN BRA we 1 ERE 7 RP aXaz aa NO 
79. Malva olitoria, Naat. 
44S 1 AS 3 wR 4 BBIINSS NH ESSER © MB) 
WOW w KAA’ BSW AR Rae we gene 
GOmABM YA HNKA YD BRA OR YK | 
fe SS RSE XK AH へ ト a” var. ertspa, NAKAI と 
1KN9 
80. Hibiscus glaber, MIATSUM. 
6 AGS. 1) Bn IA A BRERA A” SENG ~ Hg 
81. Hibiscus boninensis, NAKAI. 
Hibiscus tiliaceus 1) Don wks? wens BRA? る 
SRN A NO BD FX 2h 16h S BAT 6 
Hibiscus Hamabo, 8. et Z. }2° KA ww Hibiscus tilia- 
ceus, LL. \ URI K RINK SRDS RES oD NBER 
Eine 


Om#@RGk1p) 4k 


RrntrnS %y #6 Corchoropsis psilocarpa + ~ Em iBi4 
AORN SHARAN WD = 6 BH” PR 
Shar = aS A a (Bi Ba A” x 
\ He 

83. Actinidia japonica, Naar. YS OwNN SO 
REE RPV Bs RR NAY & AP 

84. Actinidia hypoleuca, NAKAI. »\.D2)sO7NNSO 
te Ee RR NY RRO 

85. Viola scabrina, NAKAT. 
IR Ata GS BA dN AA BRK | BEER "RO 
SW ヽ トム Rasa A yyo 

86. Bupleurum euphorbioides, NAKAT. 
Ise Mie i HX ®A Bupleurum yunnanensis, Fr. 
SABAD RAS eo REN KRA” DRSSR 
\ Ho 

87. Angelica distans, NaKat. 
SoHE SENSOR IL | HS AN RAO 


88. Angelica jaluana, NAKAI. 


1 SS 


82. Corchoropsis intermedia, NaKat. 


ーー ーーーーー ュ ーー RSE ES SR STS ED 


| FRA? SB 4S HD Angelica shikokiana 
yA WIR) > JY te WRC | MS NRE. BES 
an 4 | |KO 


Pen pa N’R Angelica anomala 3\ SAaxnhlrA wa - 
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KAN X SH Dianthus alpinus \) XxX | BAA? 提 
Sv Em BX ORS NO 


61. Arabis coronata, 
Arabis Halleri \ Bones pb wk 9 BE m A Re tk m 
HK ° 


NArkAT. 


62. Cardamine resedifolia L. var. Mori, Naat. 
mg HOE LE WIEN OE in ae 4 A % Cardamine lyrata 
A eS x NSRA? OSA HHO 

63. Clematis nobilis, NAKAt. 


Clematis macrosepala | E)& Se wes a Wer ^ WHE 
KN SHIR) > 7 TRESS HELO 
64. Delphinium Maackianum, Kuent var. album, Naat. 


GhieM + | WEAK =" DSS we 


65. Lthodiola angusta, Naat. 
SU LE Srn i DhS REA HK? DSS 
Hej 

66. Rhodiola vramosa, NAKAI. 


NG | Sw i 5 Bh a x” ENE EO 
67. Bergenia coreana, NAKAT. 
Bergenia ligulata, B. crassifolia $s} 
$25 BABE MAN Kid Bergenia BREBII I mI K 
RARE Hh GROBAN SHS 
68. Saaxifraga Takedana, NaKat. 
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‘75. Acer 
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MR He 
69. Kagara Fauriet, NAKAT. 
ArMeriy Dern fer KEE RA P Ries it rp 
ER &e) m on ce mm” ne aos | ELS Hq EBS 
人 mita に 
70. LFagara es NAkAr. つが 6 Suc Dn 
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5 Biv 1) BON BR RIB I BBA > IR 
‘ROMS Bryn + DN TEA BEER YD 4 ERATE A 
hear? 


Bin PRE Be Bea KAD 
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Euonymus Maackia 


Euonymus quelpertensis, NAKAT. 

| ns yf me” Bl oe 9 換 

x” lu tix Huonymus Bungeana Max. E. coreana, 

FE. Maackii ~BKRO AA? 

72. Huonymus trapococca, NAKAT. 

1) ES BREE SBSH 7 

73. Huonymus vobusta, NAKAT. 

Nahi | WAGNER BO XA Be BREA” RS 
\ He? 

74. Acer barbinerve, Maxim: var. glabrescens, NaKaAl. 
BA WHE ADK | GREK > AOR S SHO 


ukurunduense, Trautv. et. Muy. var. piloswm, 
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47. Spirea koreana, Nakai var. rosea, NAKAI. 
Spirea koreana 4% MOE. A ERNIE & AK 
aux? 

48. Potentilla stolonifera, Liam. v. quelpertensis, NAKAT. 
O@MOSDOO\S Be Hv ll rnMBSRSH A 1 
BIKA? MERRBS 1 Hoda + ate x0 

49. Potentilla Wallichit, NAKAI. 

dS SADKIN BRD REE S BRERETX PA 
HOO HAN ° 
50. Potentilla Dichinsii, Fr. et Sav. var. breviseta, NAKAT. 
Sime | NRE RSH A | WBS 
ere WH AER HK 526 2.0436 Gm § Potentilla anc- 
istrifolia BONeg. KS 4 KR KOEN OEY RAS 
VNR 

51. Rubus hongnoensis, NAKATI. 
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var. minor, 
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AIS AVA AHO G OK if DS 
KAR WH 2% 
2 sw BRO 
HS) HX ° 
52. Sanguisorba unsanensis, NAKAT. 
PAH 
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HA\ RL Pann Roma’ 
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53. Rosa diamantiaca, NAKAI. 


OR 7167509 1 Inge NSBR Mm ES A | PO REE 
SER SE NR LE A TEER C & 96 X6.0'R HE & ER EDS SN OM 
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54. Prunus angustissima, NAKAT. 

AEE RAYA AC a OKRA 1 EKA’ GRR 
<2Q mi) dA <anis 1 Koehne KR Prunus densifolia 
NRE EC QA TER HE RS RN 4 KERRE = 
Lae ey RAT =m RR KO 
55. Prunus quelpertensis, NaKal, 

QU R63 PAR ARM AL ARs HR A 
> BOSE OF y HX © 
56. Prunus donarium, DLRB。 var. 
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tomentella, NAKAI. 


57. Oarex paishanensis, NAKAI. 
WONTAR ORR NARS 
58. Orchis coreana, NAKAT. 
Orchis viridis |} SnwWona” ORS ~ HO 
59. polygonum polymorphum, Lupus. v. nanwm, NAKAT. 
RSs XB A” SN Hee 
60. Dianthus Morit, NAKAI. 
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Smilacina bicolor, NAKAt. 
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Arabis columnalis, NA« At. 
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Arabis hallaisanensis, NAKAI. 
fy AP A te w Bt] pe a 
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38. Cardamine Komarovi, NAKAT. 
AIKN 4 DBR A 
Cardmine BR~ 


Alliaria auriculata, kom. 
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=~ Diese te NSE 1 Hx ° 

39. Cardamine Millsii, NaKat. 
BAS 4 Cardamine Opiati \ Se \ を wy dea 
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40. Sedum coreense, NAKAT. 
NY Do BCom | DS AE A tp BREE 7 
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41. Sedum viridescens, NAKAT. 
(LDS 4 Se BA A pRB Ah 
S^ BR ERA OBE Ao PRS HY 
42. OChrysosplenium barbatum, NAKAT. 


FMR SER | OST | ON BK 8 


splenium crenulatuin 


Chrysosplenium pilosum 
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44. Filipendula multijuga, Max. var. alba., 


SaaS wt HK © 


Filipendula multijuga, Max. var. koreana, N 
BAD 5 DOO DWN if Dn ees Woe ws 
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45 Filipendula formosa, NAKAT. 
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46. Filipendula glaberrima, NAKAT. 
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43. Chrysosplenium halaisanense, NAKat. 
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Tichocarpus crimitus RUPR. RLM 


Gracilaria compressa(Ag.)GREV. 9 
Hypnea cervicornis J.Ag. BOG 
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Hemineura Schinitziana DE Tont et OkAM. 
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Laurencia sp. ae 
Laurencia sp. ie 
Laurencia sp. we 
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Grateloupia sp. 
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\ Maackia Fauriei, Taxepa.M. amurensis, Rupr. et Max. 
M. Tashiroei, Makino. M. floribunda, Taxepa. J. aus- 
tralis, TAKEDA. ~ fxm Bk KO 1S Macchia Bm Le 
っ eS で OS Cladrastis mann oro< ANNAN +7 P 
eo PR ™ HARI any | <RBER AR? Cladr- 
5 URIS 7 RHR 1 ON” BRE 4 ARM GB) 4B" 
ら Bad-O Dos Bs Wei A+ 4 KBR ACR: 
WY NRA NOR—HER INA DM Cladrastis BR dass 
ゃ so ERS TENS 4 ARIE nm HRER NN A dom 
ey MSY KAS BA SR MH A 
{ERNE KA PN. RRR AR D-H? を 窒 
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ee a as 
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WRI A? 
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Bnd Coes y NAO mR shy we\ mee we sean 
KU ath 7. RRS Bad COS BbR'R Maackia amurensis 
Rupr. et Maxi. var. floribunda, Maxim. | S4’K > BB 
へ DTA <i AR RON KY A BA Maackia amurensis, 

Rupr. et Maxim. 2. Buergeri, C. K. Scunew. Ate 
Ba SHEA NOTED Ww Maackia floribunda Sn SS — 
VW'r Buergeria floribunda ~=2® dH N47 NAR 
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